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1 PROCEEDINGS 1 disadvantage.
2 MONDAY, DECEMBER 17, 2007 2 MR. RILEY: WEéll, it was intended to
3 (9:01am.) 3  placeDr. Collier at adisadvantage, so I'm glad we
4 (TexCom Exhibit No. 72 marked) 4 accomplished that goal. What itis, isareview of
5 JUDGE WALSTON: WEll go on the record. 5  Dr. Callier'swork done by Dr. Langhus and the back-up
6 It'sMonday, December 17th, 2007, and thisisa 6  materia that Dr. Collier cited. So it's nothing more
7 resumption of the hearing on the meritsin SOAH Docket 7  thanwhat Dr. Collier has offered to this body in his
8  Nos. 582-07-2673 and 2674, the Application of TexCom 8  prefiled testimony, looking at the back-up documents
9  Gulf Disposd, L.L.C., for underground injection 9  that he purports support his diagrams and maps and a
10  control permits and for an industrial solid waste 10 digest of each one of those segments.
11 permit. 11 And it will all become clear -- thisis
12 Just for the record, the location has 12  cross-examination material and it was composed just
13  been changed. We're now holding ahearing at the SOAH 13  yesterday by Mr. Lee and Dr. Langhus going through
14  hearing facilitiesin Austin, Texas. 14  each one of the purported faults that Dr. Collier has
15 Arethere any preliminary matters that 15 placed on amap and put into evidence as Aligned
16  we need to take up? 16 Protestant 1P. And theintention isto go through
17 MR. RILEY: No, Your Honor. 17  with Dr. Coallier each one of hislines on that map,
18 JUDGE WALSTON: Okay. 18 and that'sthe nature of cross-examination.
19 MR. WALKER: Y our Honor, thereisa 19 So I'm not sure how Dr. Collier is
PO  preliminary matter. The applicant has provided us -- 20  disadvantaged if indeed he was accurate in putting
21 MR. RILEY: I'm sorry, Mr. Walker, I'm 21  together hisexhibit. Then he should have no
P22 having trouble hearing you. 22  difficulty at al citing to the source material well
P3 JUDGE WALSTON: Yeah, you can stay 23  ask him about.
P4 seated, and you really need to talk in the microphones 24 JUDGE WALSTON: Wéll, why don't we
P5  inthisroom. It'shard to hear. 25  proceed, and if it's something that Dr. Collier says,
Page 852 Page 854
1 MR. WALKER: The applicant this morning, 1 "I need sometimeto review this," then we may take a
2 Your Honor, has provided additional disclosures, which 2 break and let him review it. But we'll proceed and
3 if | understand correctly, would be information that 3  seehow it goes.
4 hasbeen reviewed by Dr. Langhus. Isthat right, 4 MR. WALKER: | will point out that on
5 Mr. Riley? 5 theface of the disclosure, Y our Honor, thereisa
6 MR. RILEY: No, it'sactually 6  referencethat Dr. Langhus has reviewed or prepared
7 information that Dr. Langhus compiled yesterday. 7 the attached documents in anticipation of his
8 MR. WALKER: Thisinformation has been 8 testimony. That's an erroneous assertion. This
9  provided to us this morning, Y our Honor, which 9  information was not prepared by Dr. Langhusin
10  obvioudy Dr. Collier, who is about to testify, has 10 anticipation of histestimony. He's already
11  not had an opportunity to review yet. 11 testified.
12 Itisasubstantial bit of information 12 MR. RILEY: It'sinanticipation of his
13 that the applicant is, | presume, intending to 13 rebuttal testimony. If that'saclarification you
14 cross-examine Dr. Collier withthismorningbasedupon 14 need, Mr. Walker, then we can certainly make it here
15 their expert's review of theinformation. And, of 15 ontherecord.
16 coursg, itisinformation, as| understand, that -- | 16 MR. WALKER: All right. Thank you, Y our
17  suspect the applicant will say was essentially part of 17  Honor.
18 that information that we disclosed to them the day 18 JUDGE WALSTON: Anything elseon a
19  after Dr. Collier's-- or at thetime of his 19  preliminary matter?
PO deposition and then provided copies the day after his 20 MR. WALKER: Nothing else.
P1  deposition, which | believe was the 6th of December. 1 JUDGE WALSTON: Okay. If Dr. Collier
D 2 It places Dr. Collier in a position of 22 will step up to the witness stand?
P3  essentially today having to review and prepare 23 Will you raise your right hand?
P4 information that Dr. Langhus has asserted this P4 (Witness sworn)
P5  morning, and | think that places Dr. Collier at a 25 JUDGE WALSTON: Be seated, and state
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1 your full name for the record. 1 MR. RILEY: | guessthe answer to
2 WITNESS COLLIER: Hughbert Arnold 2 question would be"no," if it's not complete?
3 Callier. 3 WITNESS COLLIER: Wéll, no, my answer
4 JUDGE WALSTON: Dr. Collier, you're 4 staysthe same because all throughout this Geomap maps
5 doingagood job. Keep it up trying to talk directly 5 arepublicrecord. You know, they're available to the
6  into the microphoneif you can there. They're not 6  public, if you purchase them.
7 very good unless you're amost right on top of it. 7 MR. RILEY: So then you don't need to
8 WITNESS COLLIER: All right. 8  change that answer?
9 MR. WALKER: May | proceed, Y our Honor? 9 WITNESS COLLIER: | guess not.
10 JUDGE WALSTON: Yes. 10 MR. RILEY: Okay.
11 PRESENTATION ON BEHALF OF 11 Q (By Mr. Walker) Anything else on Page 28,
12 THE ALIGNED PROTESTANTS 12  Dr. Collier?
13 HUGHBERT A. COLLIER, 13 A That's everything on Page 28.
14 having been duly sworn, testified as follows: 14 Q Wasthere acorrection on Page 5?
15 DIRECT EXAMINATION 15 A OnPage28, Line 16 --
16 BY MR.WALKER: 16 Q I'msorry.
17 Q Dr. Cdllier, have you been retained in this 17 A --"compilation of faultsidentified in
18  contested hearing to provide expert testimony? 18 public records and by Geomap Company."
19 A Yes, | have. 19 Q Okay. Isthere acorrection on Page 5?
PO Q And areyou adoctor of philosophy in the 20 A Yes. Page5, Line9 and 10, it should read,
P1  discipline of hydrogeology? 21 "l have given depositions eight times or more and one
D 2 A Yes. 22  of these at the Railroad Commission."
P3 Q Haveyou given pre-filed testimony in this 23 JUDGE WALSTON: Say that again now.
P4 cause? 4 WITNESS COLLIER: The phrase"at the
P5 A Yes. 25  Texas Railroad Commission" should be after "I have
Page 856 Page 858
1 Q Atthistime, Dr. Collier, do you have any 1  given depositions eight times or more, one of these at
2 correctionsto your prefiled testimony? 2 theRailroad Commission."
3 A Yes 3 Q (By Mr. Walker) Dr. Collier, any other
4 Q OnPage?28, Line3-- 4 correctionsto your testimony?
5 MR. RILEY: Could we have a minute while 5 A OnExhibit 1IPinthelegend -- | believeit's
6  weget to that page? 6 thelast itemidentified in the legend.
7 I'm there. Thank you. 7 JUDGE EGAN: Isit1Por 1T?
8 JUDGE WALSTON: Okay. 8 WITNESS COLLIER: "P" asin Paul.
9 A It should state "compilation of faults 9 JUDGE EGAN: Okay. Thank you.
10 identified in public records and Geomap structure maps 10 A | think it presently states, "The completion
11  and drafted by." 11 dataand water map from January 1st, 1944," and the
12 Q Anything else on that page, Dr. Collier? 12  sourceisfrom the Texas Railroad Commission files.
13 A Line 11 should state "through 1-M and the 13 Sothat'sinthelegend, the bottom line of the
14 mapsfrom Geomap Company." 14  legend, just add to thelast line "from the Texas
15 Q Allright. Anything else on that page? 15 Railroad Commission files."
16 A Line 12 should state, "Is this document a 16 Q (By Mr. Waker) Dr. Collier, any other
17  trueand correct compilation of the public records and 17  correctionsto your testimony?
18  Geomap Company information?” 18 A None
19 Q Allright. 19 Q Withthose corrections, Dr. Collier, do you
PO A Linel6-- 20  adopt your prefiled testimony and the accompanying
D1 MR. RILEY: I'm sorry, the witnessis 21 exhibitsasif you were testifying in person?
P2 correcting aquestion. Isthat -- instead of P2 A ldo.
P3  correcting an answer, he was correcting a question he 23 MR. WALKER: At thistime, Y our Honor,
P4 was asked. 24  the Aligned Protestants would offer into evidence the
P5 JUDGE WALSTON: | guess so. 25  prefiled testimony of Dr. Hughbert Collier as Exhibit
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1 1, additionally Exhibits 1A, through 1Q; and then 1 bringitup and we'll seeif thereis someonewho is
2 additionaly Exhibits 1R through 1V, asin Victor. 2 not covered by the protective order in attendance and
3 And those exhibits, 1R through 1V, are the exhibits 3 welll excuse those persons.
4 sedled under the protective order. Let the record 4 MS. GOSS: Y our Honor?
5 pleasereflect that these exhibits are being tendered 5 JUDGE WALSTON: Yes.
6  tothecourt reporter, two copies of each, aswell as 6 MS. GOSS: The ED needs some
7  thetestimony. 7 clarification on these exhibits. We have a Bates
8 MR. RILEY: And while that's being done, 8  numbers AP-220, 223, 224 and 227, and could you let us
9 | just have aprocedura question, | suppose. When | 9  know which ones of those are 1R, et cetera?
10  cross-examine on the matters that are subject to the 10 MR. WALKER: I'm confused by that
11  protective order and under sea in the record, how 11  numbering. I'm not certain --
12  would like meto handle that? Would you like meto -- 12 JUDGE WALSTON: Arethose part of the
13 | don't know that the protective order requires usto 13  confidentia exhibits?
14  do anything regarding the folks in attendance, and 14 MS. GOSS: Yes, hejust -- pardon me.
15 they're-- | guessthey're not under -- they're not 15  Mr. Walker just got 1R through 1V admitted, and I'm
16  necessarily subject to the protective order, so I'm 16  trying to determine which are which.
17  asking for clarification on how you would like me to 7 JUDGE WALSTON: Okay.
18  handlethat, Judges? 18 MR. WALKER: R, Sand T, for the record,
19 JUDGE WALSTON: When you get to a point 19 arethe P2 Solutions; Exhibits U and V are the Geomap
PO we're going to go into a matter that's contained in 20  exhibits.
P1  the exhibitsthat are sealed -- you'll have to refresh 21 JUDGE EGAN: R, Sand T are what?
P2 my memory what the protective order states. | assume 2 MR. WALKER: R, Sand T are the exhibits
3  wewould need to exclude people who are not covered by 23 from P2 Solutions --
P4 the protective order from the room. 4 JUDGE EGAN: Okay.
D5 MR. RILEY: That'stypically what's 25 MR. WALKER: -- U and V are from Geomap
Page 860 Page 862
1 done. | don't know if that's necessary in this case 1 Company.
2 sincetheinformation is provided by the Aligned 2 JUDGE EGAN: Okay.
3 Protestants, Montgomery County and City of Conroe. | 3 JUDGE WALSTON: And refresh my memory,
4 don't know if that's something they would require. 4 werethere any objections to the testimony of
5 Typicdly, when it's business confidential information 5  Dr. Collier that were made or sustained?
6 inthesehearings, it is necessary to actually clear 6 MR. WALKER: None that were sustained,
7 theroom of folks who are not subject to the 7 Your Honor.
8  protective order. So | will leaveit to those -- to 8 JUDGE WALSTON: | didn't think there
9 thelntervenorsto explain how they would like to 9 were
10 handleit. 10 Okay. Then objections have previously
11 MR. WALKER: Inresponseto that, Y our 11  beenruled upon and Aligned Protestants Exhibits 1, 1A
12  Honor, the protective order states that the release of 12  through 1Q and 1R through 1V are admitted. And well
13 the materiasis prohibited to anyone who is not a 13  just notefor the record that 1R through V are sealed.
14 party to thelitigation or representative of a party, 14 (AP Exhibit Nos. 1 and 1A through 1V
15  aconsultant or expert witness working with or 15 admitted)
16 retained by a party, or a TCEQ Commissioner, judge, or  [L6 MR. WALKER: Thank you, Your Honor.
17  other individual who may be called upon to evaluate 17  Withthat, the Aligned Protestants will passthe
18  TexCom's applications that are subject to these 18  witnessfor cross-examination.
19  proceedings. 19 JUDGE WALSTON: Okay. Lone Star?
PO So | supposg, if | can summarize that, 20 MR. HILL: No questions.
P1  parties, experts, TCEQ representatives, a 1 JUDGE WALSTON: Individual Protestants?
P2 representative of a party, those would be admissible P2 MR. FORSBERG: No questions, Y our Honor.
P3  individualsto hear the -- or to be present. Anyone 23 JUDGE WALSTON: Public Interest Counsel?
P4 else would apparently need to be excused. P4 MS. COLLINS: No questions.
P5 JUDGE WALSTON: When we get to that, 25 JUDGE WALSTON: Okay. Applicant?
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1 MR. RILEY: | do have some questions, 1 Q Okay. Didyou read through the entire
2  yes 2 application and all the exchanges with the TCEQ, the
3 CROSS-EXAMINATION 3  correspondence typically referred to as the notice of
4 BY MR.RILEY: 4  deficiency response?
5 Q Good morning, Dr. Callier. 5 A Yes.
6 A Good morning. 6 Q If I understand your testimony correctly, you
7 Q Areyou able to hear me from where you're 7  arenot qualified to give opinions or to conduct
8  seated? 8  reservoir modeling. Isthat correct?
9 A Yes. 9 A Correct.
10 Q Allright. I'll try to keep my voice up. 10 Q Isitfair to say, Doctor, that your
11  I'mhaving alittle trouble with my voice this 11 testimony concentrated -- excuse me, your preparation
12 morning, but | will try to speak into the microphone 12  andyour testimony concentrated on identifying
13  sothat we can proceed with this examination. If you 13 additional artificial penetrationsin the area of
14  have any trouble hearing me, please let me know and 14  review around the proposed TexCom facility, and
15  I'll try to speak up even louder. 15 additional faultsin the area of review as you saw
16 Firstly, Dr. Collier, | want to be 16 them?
17  certain that | understood our discussion during your 17 A That wasamajor part of what | looked at.
18  deposition about your prior experience with injection 18 Q Téell meall the parts of your review and what
19  wellsand injection disposal wells. And it's my 19 youdid.
PO understanding that you have looked at only one -- 20 A Inaddition to those two parts, | reviewed
1 prior to the review of the TexCom permit application, 21  al of the Section 5, which includes the local and
P2 you had only reviewed one Class || Railroad Commission 22  regiona hydrogeology and geology; looked at the parts
P23  applicationin any depth. Isthat correct? 23  of the application that require the applicant to
D4 A Correct. 24 inventory al wells, including water wells, within the
D5 Q Soyou're -- the sum total of your experience 25  areaof review and then within a one-mile radius of
Page 864 Page 866
1 indisposa well review or review of applications for 1 theproperty. | looked at the parameters that were
2 disposa wells, either at the Railroad Commission or 2 usedinthereservoir modeling.
3 the TCEQ isone application that you reviewed for a 3 Q What parameters did you look at regarding the
4 matter before the Railroad Commission? 4 reservoir modeling?
5 A Correct. 5 A | looked at the porosity, the permeability,
6 Q Andagain, that wasaClass |l well. Isthat 6  the-- the agrial extent that the model is based on.
7  correct? 7 Q I'msorry, | didn't understand the last
8 A Correct. 8  portion of your answer. You looked at the aerial
9 Q Isitfair to conclude then that you have 9 extent--
10 never reviewed an application to the TCEQ for aClass 10 A Theaeria extent.
11 | disposal well? 11 Q Of what?
12 A Correct. 12 A That themodel isbased on. The model is
13 Q What portions of the TexCom application did 13  based on some aerial extent geographic area.
14 you review as part of your engagement by Montgomery 14 Q Haveyou ever run areservoir model ?
15 County and the City of Conroe and in preparation for 15 A No.
16  your testimony here this morning? 16 Q Okay. And how did you review the reservoir
17 A My testimony -- my review and examination 17  modeling without having prior knowledge of reservoir
18  concentrated on Section 5, Section 7 and Section 8. 18 modeling or being able to conduct reservoir modeling?
19 Q Didyou review any other portions of the 19 A Waéll, the applicant isrequired to list in
PO application? 20  theapplication all that -- the parametersthat are
D1 A | read through some of it. 21  input into the model. Those parameters are geological
D 2 Q Canyou be more specific, sir? 22  parametersthat are based upon the study that was done
D3 A | read through the application, but my 23  or not donein Section 5, which isthe geology. So
P4 review -- thework that | did wasin Sections 5, 7 and 24  you haveto do the geology first in order to have the
P5 8. 25  proper parameters to run in the model.
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1 Q Andwhat parameters, if any, do you have 1 Q Other than regurgitating what's in the
2 difficulty with or do you disagree with that were 2 application aready regarding the Fall-off test, do
3 input into the reservoir modeling? 3 you have any ability to interpret Fall-off test data?
4 A The aeria extent for the model not having 4 A No.
5 any -- aerid extent for no boundaries, and then the 5 Q Andyou mentioned a core analysis that's also
6  permesbility from the Fall-off test is different from 6  inthe permit application. Do you know what a core
7 the permeability that was the core analysis that was 7 anadysisis?
8  usedinthemodel. 8 A Yes.
9 Q Allright. Let'stalk about the last part of 9 Q Whatisit, sir?
10  your answer. First you have a disagreement with the 10 A It'sasample of the formation that is
11 permesability that was used in the TexCom modeling. Am 11  removed during the drilling process, submitted to a
12 | understanding you correctly? 12 lab, and then various petrophysical parameters are
13 A Correct. 13 measured onit.
14 Q Andwhy isthat, sir? 14 Q Would one of those petrophysical parameters
15 A Waéll, they used 500 millidarciesin the 15  measured include permeability?
16  model, and the Fall-off test gives a calculation of -- 16 A Yes.
17 | think it was 81 -- 80-someting millidarcies. 17 Q Werethe core samples from the WDW-315
18 Q Haveyou ever conducted a Fall-off test, sir? 18 evauated in alaboratory?
19 A No. 19 A Yes.
20 Q Do you know what it involves? 20 Q Andwhat were the results of those tests
21 A Yeah, | know what it involves. 21  regarding permeability?
D2 Q What doesit involve? 2 A | believe the permeability waslisted as
P3 A Itinvolvesinjecting at somerate -- | think 23  approximately 500 millidarcies.
P4 they injected at, | believe, it was three 24 Q Isitactualy true, sir, that it'slisted in
5  barrels-per-minute, and injecting -- pressuring up an 25 arange?
Page 868 Page 870
1 interval for atime and then measuring the pressure as 1 A It may well be.
2  itdeclinesover aperiod of time after you conclude 2 Q Okay. Doyou know what therangeis, sir?
3 injecting. 3 A No.
4 Q Haveyou ever interpreted or reviewed 4 Q How much time did you spend reviewing the
5 Fal-off datatests or datafrom a Fall-off test prior 5  core sampling datain the TexCom application?
6 tothiscase? 6 A Not alot of time.
7 A No. 7 Q Do you know where the core sample was taken
8 Q Wereyou ableto review the test datafor the 8 interms of the wellbore and the perforated interval
9  Fall-off test that you're referring to? 9  that is-- was evaluated in the Fall-off test?
10 A | didnot. 10 A | don't know the exact depth.
11 Q Wheredid you -- how did you then identify a 11 Q Doyouknow whereitisin relationship to
12 differencein permeability as between the model inputs 12  the perforated interval that was tested in the
13  and what you believe was the Fall-off test result? 13  Fal-off test?
14 A It'smentioned in the records. 14 A Not without going back and looking to see the
15 Q Intheapplication, isit not, sir? 15 exact depth.
16 A Yes. 16 Q Andyet you disagree with the use of that --
17 Q Do you understand the zone that was 17 let'sassume you're correct that it's approximately
18 perforated in the original well WDW-315 and how many (18 500 millidarcies -- you disagree with using that
19  feet of perforation were donein that test? 19  permeability in reservoir modeling. Isthat correct?
PO A Yes. 20 A Wadll, that value can be used, but when you
D1 Q And what wasthe -- what was the number of 21  have additiona data such as a Fall-off test, it's
P2 feetin WW -- WDW-315 for the Fall-off test? 22  what'scalled amatter of scale. And you have to look
D3 A Itwasalittle over 100 feet. 23  and decide -- if you have adiscrepancy -- which of
D 4 Q Does 90 sound correct, sir? 24  thetwo are more representative. And you seein the
P5 A It may -- it may be. 25 application they obviously believe that the zone that
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1 they had perforated is too tight for production 1 characterization.
2 because the application states that they're going to 2 Q Wadl, | understand that's your -- | guess
3 abandon that zone and move up the wellbore and 3 your statement of qualification to make such a
4 perforate an upper interval. 4  statement of what isrequired in this case, but I'm
5 Q What did you mean when you said "too tight 5  tryingto understand since you've never -- other than
6  for production"? | don't understand that term. 6  theoneoccasion you've already testified about
7 A Wdll, too tight for injection. 7  regarding aClass |l well at the Railroad
8 Q Wéll, the -- do you understand that the 8  Commission -- you've never done this work for
9  TexCom application proposes to perforate different 9 injection wells. Isthat correct?
10  intervals within the injection zone? 10 A Correct.
11 A Yes. 11 Q Do you understand the regulatory process
12 Q Allright. So tell me your understanding of 12  following permitting of an injection well?
13  therelevance of the Fall-off test given that 13 A Somewhat.
14  knowledge, that TexCom believes that there are more 14 Q Allright. Do you understand that if indeed
15 permeable sands available in the well than were 15 theFall-off test originaly doneis correct and the
16  originaly perforated? 16  permeability of the new interval perforated by TexCom
17 A Wédll, the reservoir modeling that had been 17 is81 millidarcies, that additional considerations are
18  doneto present hasto be based upon data that's 18 required before waste could ever be injected?
19 available 19 A Correct.
PO Q Andwhat are you basing that statement on, 20 Q Soif indeed you are correct -- although
Pl gr? 21  obviously the application believes otherwise, or
P2 A If you're going to -- the reservoir modeling P2  applicant believes otherwise -- that the permeability
P3  includes porosity, permeability. Since you have a 2?3 is81 millidarcies, then the TCEQ would require the
P4 Fall-off test, that's the data that you have at the 24  applicant to make additional considerations before any
P5  timeto input into the model. 2?5  waste could beinjected. Do you understand that?
Page 872 Page 874
1 Q Wédl, what statement -- you've never handled 1 A Correct.
2 aClassll Well application, correct? 2 Q What isyou're opinion asto the permeability
3 A Correct. 3 of thelower Cockfield sands?
4 Q Andyou've never performed reservoir 4 A ltislow permeability.
5 modeling, you've never reviewed Fall-off test data, 5 Q You'regoing to have to be more specific,
6 andyet you're stating under oath on the record that 6  dir. What in millidarcies or darciesisthe
7 you must use that Fall-off test datain this 7 permeability of the lower Cockfield sand?
8  application. Isthat your testimony? 8 A Waéll, you can't put an exact number on it.
9 A Yes, because what | have doneisalot of 9  Youlook at thelogs. You seethat the sands are
10 coreanalysisand integration of core analysiswith a 10 thin-- relatively thin. Theré'salot of shale
11  wirelinelog, with pumping tests, with reservoir 11 interbedded with them. So, you know, isit 80
12  characterization. And it'sthe same principles for 12  millidarcies? If it's going to have some variation
13  that work that it isin this case. 13  without some type of analysis such as additional core
14 Q What is"that work" that you -- you so 14  analysis, or additiona type of pressuretesting, you
15 vaguely refer to "that work," what work are you 15 can't put an exact number onit. But the applicant in
16 referring to? 16 theapplication --
17 A Any type of work in which you have core 17 Q That'snot my question, sir. | asked you --
18  analysis, in which you have wireline logs, in which 18 and| object to you giving an answer other than what
19  you have aguifer tests and you integrate the data to 19 I'masking you, and I'd ask that the Judges instruct
PO characterize the reservoir. And I've done those type 20  you to confine your answer to the question.
P1  of projectsin Floridaand in Texasin various 1 A Wadll, | am confining my answer to the
P2 aquifers-- reservoirsin Texas and other states as 22  question --
P3  wadll. Sotheprinciplesareall the same whether it's 23 Q Il asked you if you had an opinion asto the
P4 aClass| injection well, aClass Il injection well, 24  permeability of the lower Cockfield?
P5  or whether it'sjust what we call reservoir or aguifer 25 A Yes. And the applicant in the application
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1 talksabout thelow permeability of the sand. There 1 Q Correct meif I'mwrong, Dr. Collier, the
2 arenonumbersthat are given, but due to the 2 upper Cockfield runs from a depth of 5134 to 5629. Is
3 depositional nature of the sand, it's recognized and 3 that correct or incorrect?
4 you can seethat -- | seethat in the data -- that the 4 A That's correct.
5 permeabilitiesare low. Exactly how low, | can't -- | 5 Q Andthe middle Cockfield runs from a depth of
6 can't giveyou an exact number. But ocbviously the 6  5629t06045. Isthat correct or incorrect?
7 applicant thinks they're low enough that they're not 7 A Waéll, on the exhibit that I'm looking at,
8  going toinject into those sands. 8 they'reidentifying the top of the lower Cockfield as
9 Q Wéll, do you understand what -- what interval 9 6291. There may have been alater revision of this.
10  the application or the applicant proposes to inject 10 Q | don't know what you're looking at, sir.
11 into? 11 A Thisistheapplicant'sfigure V.b.1.3, dated
12 A Yes 12  8-1-05.
13 Q Andwhat isthat? 13 Q Andwhat isyour testimony then regarding the
14 A They were -- they want to move up and 14  thickness and the depth of the middle Cockfield?
15 reperforate about -- | think it's some 6,040 roughly 15 A Wadll, I'm going off what the applicant --
16  toabout 6180. 16 Q Do you have a separate opinion other than
17 Q Doesthat correlate with a geologic stratum? 17 what'sinthe application, Dr. Collier?
18 A Yes. 18 A No, not asto the top of the lower Cockfield.
19 Q Whatisit? 19 Q Soyou'rereading from the applicant's --
PO A That'sstill fairly low in the Cockfield. 20  your interpretation of the application. Isthat
P1  And the applicant in their application talk about 21  correct?
P2 that -- 2 A No, it'snot my interpretation from the
P3 Q | asked you doesit correlate to ageologic 23  application.
P4 stratum in your opinion? 24 Q Okay. You'vereferenced one exhibit in the
P5 A The 60 -- 6040 to 6180 is the lower part of 25  application. Do you know what it isyou're
Page 876 Page 878
1 themiddle Cockfield. 1 referencing?
2 Q Isthat your understanding? 2 A I'vetold you what it istwice.
3 A That'sfrom the applicant's Page 73, figure 3 Q You'vetold metheletter. Do you know what
4 Roman Numera V.b1.3 -- 4 jtis?
5 Q Andso-- 5 A Itisthe Cockfield formation in WDW-315 well
6 A It's-- yeah, that's right. 6 illustrated with open hole wireline logs.
7 Q Soyour understanding of the proposed 7 Q Arethere other boring logsin the
8 injection interval in the application is the lower 8 application?
9  part of the middle Cockfield? 9 A Yes, they have copies of their logs.
10 A They originally were putting it in the lower 10 Q Anddo you have -- have you reviewed those
11  Cockfield, and then they mention that they're going to 11 other logs?
12  haveto go ahead and move up higher, which would be 12 A | don't have them here before me.
13 thelower part of the middle Cockfield. The original 13 Q That'snot my question, sir. You said you
14  interva isthe lower Cockfield. 14  reviewed the application. My questionisdid you
15 Q Do you not understand, sir, that they're 15 review those borrowing logs before your testimony here
16  moving up within the lower Cockfield higher than the 16 thismorning?
17  origina perforated zone, but not above the shale 17 A | havelooked at those logs.
18  later between the lower and the middle Cockfield? Do 18 Q Haveyou reviewed them sufficiently to offer
19  you not understand that? 19  anopinion asto the depth of the various stratum
PO A That'snot what | read in the application. 20  thereof concerned in this proceeding?
D1 Q Do you not understand that, sir? 1 A | accept the applicant's designations.
D2 A Apparently | don't. P2 Q Soif the applicant designated the middle
D3 Q How thick isthe lower Cockfield, sir? 23  Cockfield of adepth of 5629 to 6045, you have no
D 4 A Thelower Cockfield isidentified by the 24  basisto disagree with that designation?
P5  applicant as being 100 -- about 110 feet thick. 25 A | have no problem with that.
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1 Q And you have no problem, | assume then, with 1  Section5--
2  theapplication's designation of the lower Cockfield 2 WITNESS COLLIER: Yes.
3  as6045to 6390? 3 JUDGE EGAN: -- Page 78 of 315 --
4 A No. 4 MR. RILEY: That's what we have as ours
5 Q Canyoutdl methe-- starting from the 5 dso.
6  surface -- the various stratum that underlie the 6 WITNESS COLLIER: Yes, that'sright.
7 proposed TexCom site? 7 JUDGE EGAN: | believeit's exhibit --
8 A Yes 8 MR. RILEY: That's correct.
9 Q If you're referring to something, please let 9 Q (By Mr. Riley) Doctor, this particular
10  usknow what you're referring to. 10  hydrologic strat column does not go all the way down
11 A I'll refer to the -- the applicant has a 11  tothe Cockfield shale. Isthat correct?
12  strat column on Page V-18, and | accept their 12 A Correct.
13  dtratigraphic column. They call it ahydrologic strat 13 Q Areyou ableto tell me the stratum that
14  column for the TexCom WDW-315 well. 14  underlie the TexCom site al the way down to the
15 Q Could you read, starting from the surface, 15 Cockfield shale?
16 thevarious stratum that underlie the TexCom site? 16 A Yes. You start on Page 78. | accept their
17 JUDGE WALSTON: Let meask you: Isthis 17  designationson Page 78. And thenif you back up a
18  oneof the exhibits attached to your testimony as 18  couple of pages, on Page 74 they show then the Jackson
19  wdl? 19  formation underlying the Catahoula down to 5180, and
PO WITNESS COLLIER: No. 20  thenthe Cockfield formation from 5180 on down to the
P 1 JUDGE WALSTON: No. 21  lower confining zone of the Cockfield.
D 2 WITNESS COLLIER: Thisisinthe 22 Q Allright. Andyou have no reason to
P3  application. ThisisFigureV.b.2.1. 2?3  disagree with those characterizationsin the
P4 MR. RILEY: Would it be helpful if we 24  application or the identification of the stratum in
PS5 identified that figure in the applications and then 25  theapplication?
Page 880 Page 882
1 point you to a page? 1 A No.
2 JUDGE EGAN: Thank you. 2 Q I'dliketo show you what has been previously
3 MR. RILEY: Thank you. 3 marked as TexCom Exhibit 72, and perhaps that will be
4 WITNESS COLLIER: Intheorigina 4 easier to work with for this series of question.
5 application of 8-1-05 thisis Page 78 of 314. 5 Dr. Callier, could you take a minute and
6 MR. WILLIAMS: Do you know what volume? 6  review Exhibit 72 and compare it to the pages that you
7 MS. GOSS:. Do you have volume numbers? 7 just pointed usto in the application and make sure
8 WITNESS COLLIER: I'mworking onit. 8  that the stratum are listed in the correct order and
9 ThisisVolume 1. 9  properly under the -- as they are on this exhibit,
10 MR. RILEY: The volume number -- at 10  Exhibit 72?
11  least | believe what the witness may be looking at -- 11 A (No response)
12 isVolume2 -- 12 Q Again, al I'masking for, Doctor, isin
13 WITNESS COLLIER: Your application has 13 relativelocation, not anything beyond -- I'm not
14  Volumel. 14  asking you to agree with or verify anything other than
15 MR. RILEY: So these are exhibits, but 15 theorder of stratum below the site?
16 if you have acopy of the exhibit and you can focus us 16 A | agree.
17  morenarrowly, I'd appreciate that. Isit avolume 17 Q Okay. And have you had sufficient timeto
18 thatisan exhibitinthecaseorisit avolume-- 18 review it and compareit to the application that you
19 WITNESS COLLIER: It'syour application. 19  just adopted?
PO JUDGE EGAN: It appearsto be Volume 2 20 A Yes
P1  inour volumes. They've been marked differently from 1 Q Soaml correct in saying that at least asiit
P2 the exhihits. 22  pertainsto the order of the stratum below the
D3 WITNESS COLLIER: Mineismarked as 23  proposed TexCom site, Exhibit 72 is accurate?
P4 Volume 1. 24 A Correct.
D5 JUDGE EGAN: And it is Section -- under 25 MR. RILEY: Atthistimel offer into
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1 therecord TexCom Exhibit 72. 1  that arelowered into aborehole on awireline to
2 JUDGE WALSTON: Any objection? 2 either measure naturally-occurring physical properties
3 Hearing none, TexCom Exhibit 72 is 3 of the subsurface, or to induce various either
4  admitted. 4 electrical current or radioactive elements to measure
5 (TexCom Exhibit No. 72 admitted) 5 thephysical properties.
6 Q (By Mr. Riley) Doctor, | think thiswill be 6 Q AmlI correct then what awirelineis doing --
7  easier to work with than the application in the 7 or someone who is engaged in using awireline tool --
8  binder, solet'slook at Exhibit 72 together. And the 8 istrying to evaluate the stratum in awellbore?
9 question | have of you iswould -- what is a horizon? 9 A Correct.
10  When oneistaking in geologic terms and islooking 10 Q Asbetween wireline data and actual core
11  at ahorizon, what would one be describing? 11  samples, which would you consider more reliable for
12 A Wdll, I think most people would be talking 12  depicting the stratum in a particular wellbore?
13  about aformation. It would be an identifiable unit 13 A Wédll, the absolute ground truth is core.
14 inthe subsurface that has unique enough 14 Q | understand your answer to be that a core
15  characteristics to be separated from the strata above 15 sample would be more reliable than awireline
16 itand below it. 16 evauation?
17 Q Allright. Andisit fair to say then, at 17 A For -- yes, for that particular interval that
18 least in what seems to be accepted geologic terms, 18 thecoreistaken, yes.
19  that each of these various stratum are -- fit that 19 Q Soforthat well. I'm not talking more
PO qudification, they are different horizons? 20  generaly than that. For that well, if you're doing a
P1 A That would be -- that's more alayman's term. 21  wireline versus evaluating a core, as a geologist |
P2 That would befine. 22  assumeyoud rather have the core data itself?
P 3 Q Now, when one talks about mapping a horizon, 23 A Wall, your question mixes up -- if you
P4 what isone discussing in your understanding? 24 continuously cored the well or whatever interval
P5 A Wédll, mapping a horizon, you're -- you're 25 you'rein-- let's say in this case your injection --
Page 884 Page 886
1  mapping identifiable characteristic. Usually itis 1 if you continuously cored it, that is the absolute
2 based upon wirelinelogs. Soit could bea 2 best data. If you only have one or two selected cores
3 radioactive marker. It could be some other 3 out of it, then your best data, asfar as
4 distinguishing characteristic, and you're preparing a 4  characterizing the well, as you've said, or the
5  subsurface map based upon that identifying 5 intervd, that best datais going to be the wireline
6 characteristic. 6 log.
7 Q Andisthat a-- well, let me ask you a 7 Q Okay. And|I didn't mean to be misleading.
8 different question: Are most wellswhen they're 8  I'massuming in a hypothetical sense that when I've
9  drilled cored and evaluated by a geologist? 9  drilled awell, I've cored from the surface al the
10 A No. 10  way down to the bottom or the total depth of the well
11 Q Whyisthat? 11 andl havethat core available. As between acore
12 A Intheold days, they did. Nowadays 12 suchastheonel just described and awireling, am |
13 relatively few wells are cored, mainly because of 13  correct that the core datais more reliable?
14  expense. 14 A Yes
15 Q Aml correct then in understanding wirelines 15 Q What other types of data or tools are used to
16 and other types of marker evaluations are not done by 16 evauatethe geologic stratum in awellbore?
17 evaluating -- by evaluating a core sample? 17 A Well, sometimes you look at the cuttings of
18 A If they're available, they would be 18 thewel -- fromthewdll --
19  integrated with it. But since they're usually not 19 Q If you could explain what a cutting is so we
PO available, then wireline logs are -- the correlations 20  al understand?
P1  are made without cores, correct. 1 A Wadll, asyou're drilling the well, what
D 2 Q Okay. Soawireline-- what isawireline? 22 you'redrilling through has to be removed from the
P3  Canyou be more descriptive? 23  well. Andthose samples, which are called cuttings,
D 4 A It'scalled wireline logs or you could just 24 are brought up to the surface and you can study them.
P5  call itlogging. It's-- they are different tools 25 You canlook at various types of pressure testing,
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1 drill stem-test, any type of pressure testing of your 1 Q Could it mean that the surface was uneven at
2  formation will give you some information about your 2 thetime the radioactive marker was deposited?
3 zonethat you're studying. 3 A You could have that.
4 Q Now, intrying to get a picture of what the 4 Q Soif I had ahill -- let's say in geologic
5 stratum are as one drills through them, we've already 5 timel had ahill that was a 25-foot hill -- or
6  discussed coring and wire logs, using -- excuse me, a 6  variation; let'snot call it ahill -- avariationin
7 wireline -- using awireline, am | looking for 7 asurface stratum or at the surface, and then whatever
8  something as a marker in the wellbore that gives me 8  event occurs that deposits a radiologic marker, and
9 a-- I guessapoint of depth? Do you understand my 9  then acouple million or whatever number, tens of
10 question? 10  millions of years pass, could that hill or high point
11 A Weéll, you'relooking at that plus alot of 11 onthe surface show up as a different depth, thenin
12  other things. You're measuring physical properties of 12  thehypothetical | wastrying to construct -- say
13  therock asyou raise that tool from the bottom up to 13 therewas a25-foot difference between where | found
14 thetop. It'sacontinuous measurement of these 14  theradiologica marker in onewell and radiologica
15  various physica properties. 15  marker in another well, could that just be a variation
16 Q Andwhat I'm trying to understand, Doctor -- 16 insurfacetopography at the time of deposition?
17  let's-- you used the term radioactive marker, and 7 A Could be.
18  what isaradioactive marker? 18 Q Without any further information, how would
19 A Well, it'sa-- it'sazonethat hasahigh 19  you distinguish that variation in the radioactive
PO enough radioactive signature, and if it is consistent 20  surface marker as between avariation at the time of
P1  acrossan area, then it can be used as a marker and 21  deposition or avariation because of movement or
P2 you can map based on it. 22  faulting?
P3 Q Letmeseeif | understand. If | took a 23 A You could look at the lithology above and
P4 hypothetical field and | did a number of different 24  below your radioactive marker. And if you've got a
P5  waell borings and | found at a certain depth -- or 2?5 differencelike that -- say ahill -- then chances are
Page 888 Page 890
1  approximately the same depth -- a radioactive marker 1  yourfill materia inyour lower area might well be
2  of thetypeyou described. What | -- and | correlated 2 different than the other one. So you would look at
3 those between and among the wells that | have drilled, 3  the-- you would look at the log above and below your
4  thenI'd be at least postulating that that's a point 4 radioactive marker to get an indication of that.
5 ingeologic history that is common to those wells. Am 5 Q Okay. Butisthere adefinitive way to
6 | following along? 6  determine whether it was an undulation in the surface
7 A Yes. 7  atthetime of deposition or it was afault that
8 Q Sol would map that in the sense of | -- if 8  occurred at some subsequent time?
9 it appeared deeper in one well than another well, | 9 A You could perhaps use seismic to determine
10  could at least make some assumptions as to what the 10  whether or not it's afaullt.
11  stratum was like as between those wells. Am | making 11 Q Allright. The extent of offset -- do you
12  sense? 12  know what | mean when | use the term "offset"?
13 A Correct. 13 A Yes
14 Q Allright. Andjust for clarification, let's 14 Q Andwhat doesthat mean?
15 say | find aradioactive marker in one well at 15 A If you take afault plain and if you look at
16 100 feet deep, just to make it simple, and in another 16 a-- the same point, the same horizon, on each side of
17  well | find that radioactive marker that | believe are 17 thefault, the offset is how much vertical offset --
18  the same geologic event or correlates to the same 18 oritcould belateral offset -- it's how much that
19 geologic event that deposited the radioactive 19 fault plane has moved. And generally it's a matter of
PO material, and | find that at 200 feet, what does that 20  upor down.
P1  tell me, if anything, as between those two wells? 1 Q And how does one, based on wireline logs or
D 2 A If it isthe same radioactive marker, it 22 anything other than a core sample, determine as
P3  means that there has been movement in the -- it means 23  between two wells that something -- or radioactive
P4 that thereis very probably been fault between those 24  marker that shows no offset or zero foot offset -- how
P5  twowells. 25 doesthat indicate afault, in your opinion?
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1 A If it has zero? 1 Q Onwhat occasion?

2 Q Yes,sir. 2 A Wevelooked at faulting in the Floridan

3 A If you have zero offset, then you would not 3 aquifer.

4 beabletoidentify it on your wirelinelogs. 4 Q Okay. SoinFloridayou've looked at

5 Q Why would one conclude that a zero offset is 5  faulting and you have used some criteriato

6 afaultif -- based on wirelineinformation? How 6  distinguish in that matter between major and minor,

7 would that happen? 7  correct?

8 A They would have had to have had some other 8 A No. | said welooked at faulting. Wedid

9  information such as pressure information and fluid 9  not bother to distinguish between major and minor.
10 levels. 10 Q Sir, I've asked you severa times now and I'm
11 Q Canyou classify faultsinto major and minor 11 goingto try to honein now, and I'd ask you, unless
12  categories? 12  my question cals for something more than a"yes" or
13 A That's-- that's not done in the application. 13 "no" I'd ask you to confine your answer to a"yes" or
14 It'snot donein TCEQ rules. And geologicaly -- | 14  "no."
15  mean, there's -- you know, | guess theoretically you 15 Yes or no, you have in your prior work
16 candoanything. It's not donein the application and 16 classified faults as mgjor and minor?
17 it'snot done especially in the TCEQ rules. 17 A Perhapsat sometime. | don't recall any
18 Q Sir, are you an expert in the TCEQ rules? 18  gpecific --
19 A | canread them. 19 Q A moment ago | asked you if you had ever in
PO Q | understand that. Have you ever handled a 20  your work been called to classify faults as mgjor and
P1  Class| permit application previously? 21  minor and you said yes. Now |I'm asking to you recall
D 2 A No. P2  thoseinstances so we can establish some criteriaand
P 3 Q Soisitfair to say that other than reading 23  you say you don't recall them. Isthat correct?
P4 them, you have no experience in the requirements of P4 A | don't recall aninstance.
P5  the TCEQ rules, do you? 25 Q Doyouthink it ispossible and would be

Page 892 Page 894

1 A Correct. 1 useful in some situations to distinguish between major

2 Q Solet'sstick to geology and your field of 2 and minor faults?

3  expertise. Do you -- or are you, as a geoscientist, 3 A Insomesituations.

4  ableto distinguish between major and minor faults? 4 Q Inwhat situations would you consider it to

5 A It depends upon whose definition -- you have 5  behelpful to make that -- to distinguish major and

6  to define what you mean by "major" and a"minor" 6  minor faults?

7 fault. 7 A Wadll, if you're doing large scale regional

8 Q I'masking you if you have ever in your 8  waork, you're looking at fault trends that go across

9  career distinguished between major and minor faults? 9  counties or maybe go across for hundreds of miles,
10 A Yes. 10 thenyou'relooking at what people would normally call
11 Q Allright. Andwhat criteriadid you use, 11  major faults. And then when you go out and -- that
12 s§r? 12  would be stuff you'd look at like on maybe ageria
13 A It depends upon the project and the scale. 13  photography or long seismic lines.
14 Q Okay. Let'stalk about the most recent 14 And then when you went out on afield
15 project you worked on and that you were asked to 15 work, you might find minor faults that are associated
16 identify major and minor faults. Can you recall that? 16  withthose mgjor fault zones. And those, depending
17 A No, because generdly, if we're looking for 17  upon the scale, may be -- you may see evidence in the
18 faults, we're looking for faults. We don't classify 18 fidd of anything from faulting down on a matter of a
19  them asmajor or minor because in hydrogeology -- 19  couple of inches up to feet or hundreds of feet, and
PO Q Sir, I'masking you if you recall that. 20  major and minor would be relative depending upon the
P1  That'sall | asked you. 21  project.
D2 A No. P2 Q Okay. Let'stak about relative magjor and
D3 Q Allright. You said that you've done it 23  minor faulting. Isafault that's a hundred -- has
P4 previously? 24 150 -- 100 to 150 feet of throw or offset, would you
P5 A Yes. 25 consider that to be amajor fault?
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1 A It depends upon your context. | would say, 1 | assumethosecircles are drawn on a 2.5 mileradius.
2 itwould beamajor fault. 2 |sthat correct?
3 Q And afault that has, maybe, 20 feet of 3 A Yes
4 offset, would you consider that to beamajor or a 4 Q And are the surface faults that you identify
5 minor fault? 5 inyour prefiled testimony, as you just said, only one
6 A Again, it depends upon your context and what 6  of thosefaults, the Big Barn East Fault -- or a
7  you're classifying your fault for. There are cases 7 portion of the Big Barn East Fault isin the area of
8  whereit could be still amajor fault. 8  review, correct?
9 Q Okay. Inthiscase, inthe evaluation of 9 A Correct.
10  Exxon data, are you able to distinguish any categories 10 Q Why did you include the others?
11  of faulting as between -- in the line that we've been 11 A Because one of the things that the applicant
12  discussing between major and minor? 12 ischarged withisyou're not --
13 A No, there's no need to. 13 Q Again, sir, I'm going to ask you, unless you
14 Q | understand your position on rules you've 14  have some other experience in what TCEQ requires, for
15  only read once, sir, but I'm asking you if you can 15 youto explaintheindication -- area of review, what
16 giveus, asageoscientist or ageologist, any ability 16  doesthat mean to you?
17 todistinguish faultsin this case? 17 A Theareaof review isatwo-and-a-half mile
18 A Distinguish faults as far as magjor or minor? 18 radiusfor each of the proposed injection wells.
19 Q Yes,sir. 19 Q Yet many of the surface faults that you say
PO A No. 20  exist, based on cracksin pavement and what-not are
P1 Q Thenit'syour opinion that al faultsin 21  outsidethe areaof review, correct?
P2 thiscase are anecessary consideration. |sthat 22 A Yes.
P3  correct? 23 Q Andwhy did you include them?
P4 A Yes. 24 A | started to explain that before you
P5 Q Andsoevenif theresaline drawn by some 25  interrupted me. We looked at what -- the area both
Page 896 Page 898
1 geologist at some time that shows 20 feet of offset in 1  within the area of review and outside of the area of
2  adifferent horizon other than where the applicant is 2 review to get theregional context. And asit's
3 proposing to inject, you still think that is necessary 3 stated intherules, you're not limited to looking at
4  for consideration? 4  theareaof review if you think it necessary.
5 A Yes. 5 Q If youthink it necessary, sir?
6 Q Okay. Now, inyour prefiled testimony you 6 A Yes
7 photograph anumber of events that you purport are 7 Q If whothinksit's necessary?
8 indications of surface faulting. |sthat correct? 8 A Wadll, if the applicant -- it's stated if it's
9 A Correct. 9  necessary to look beyond the area of review. And what
10 Q Which of those surface faults, as you've 10  you see-- thereason | did was because you'rein a
11 characterized them, are in the area of review? 11 part of Texas where surface faulting is known to
12 A Thereisone of them. 12  occur. It'scommon knowledge within the geologic
13 Q Whichone? 13  community.
14 A That'sthe Big Barn, a portion of the Big 14 So we looked at both within the area of
15 Barnfault. 15 review and outside of it. Part of the area of review
16 Q A portion of the Big Barn fault. Do you have 16  we could not drive some of the roads because they're
17  your prefiled testimony before you? 17  partof the Conroefield and they were not -- dirt
18 A Yes. Wecan refer to exhibit -- my Exhibit 18 roadsand not accessible to the public. Part of these
19 O. 19 roadsare not paved, so we drove both inside and
PO Q Your exhibit -- why don't we give everyone a 20  outsideto get afed and to seeif there were even
P1  chanceto get there. 21  surfacefaultsvisibleinthe area
D2 A O. P2 Q Sir, areyou saying there aren't many roads
D3 Q Now, | see on Exhibit O several circlesthat 23  around Conroe and the proposed facility?
P4 you've drawn around the proposed wells for TexCom P4 A That'snot what | said.
P5  which give alittle variation in the area of review. 25 Q Okay. What did you say?
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1 A TI'll repeat what | said to you. 1 existsandto what extent it exists?
2 Q I didn't ask you to repeat it. | asked 2 A | answered that previously.
3 you--Sr--Sr-- 3 Q Andtheanswer isno?
4 JUDGE WALSTON: Well, don't argue. | 4 A No.
5  mean, he answered the question and he's trying to 5 Q Okay. Other than your contact with asingle
6  answer it again. 6  other geologist -- isthat correct? Y ou've had one
7 MR. RILEY: Okay. Well, let me 7  contact with ageologist that you employed to assist
8  rephrase. Thank you. 8 youinthiscase, correct?
9 Q (By Mr. Riley) What roads did you drivein 9 A That'sincorrect.
10 theareaof review? 10 Q Allright. Please explain.
11 A Wedrove most of the paved roads within the 11 A Therewere two geologists.
12 areaof review. But as| said, some of theroads are 12 Q Okay. One of the geologists that you
13  not paved. It doesn't do any good to look for surface 13 referencein your deposition you actually retained to
14  faulting on unpaved roads. They don't show up. And 14  identify surface faults for you in the Conroe area,
15  then some of these roads, either paved or unpaved, 15 correct?
16  were private roads within the Conroe field and we did 16 A Correct.
17 not have access to them. So we did not drive those 17 Q Andwhat isthat geologist's name?
18  roads. 18 A That's Carl Newman (sic).
19 Q Sowhen| asked you what roads did you drive, 19 Q Excuse me?
PO your answer seemsto go beyond my question, so I'm 20 JUDGE WALSTON: He couldn't hear you.
P1  going to ask you again. If you could confine your 21 A Carl Newman (sic)
P2 answersto the scope of my question -- you'll have an 22 Q Andasl understand it, you subcontracted
P3  opportunity if Mr. Walker decides to ask you questions 23  with Carl Newman (sic) to get hisinformation
P4 asfollow up. Canwe agree on that from this point 24 regarding hisresearch -- not your research -- his
PS5 forward? 2?5  research of surface faultsin the area of review,
Page 900 Page 902
1 A Yes. 1  correct?
2 Q Thank you. Couldyou find inyour -- | 2 A That'sonly partially correct.
3 bdlieveit's Exhibit C -- the photograph that relates 3 Q Didyou ask Carl Newman (sic) for his
4  totheBig Barn East Fault? It'saseries of 4 research regarding faultsin the area of review?
5  photographs. It doesn't seem to have an independent 5 A Yes
6  page number. 6 Q Andtheonly fault that Carl Newman gave you
7 A It would be the fourth page under Exhibit C. 7  wasthe Big Barn East Fault. Isthat your testimony?
8 Q Allright. 8 A No.
9 A At thetop -- the upper-most photograph. 9 Q Intheareaof review, sir?
10 Q HasthisBig Barn East Fault been named or 10 A Within the area of review, yes. But he did
11  recognized in any publication, any geologic paper, 11 not givethat to me. That's where your question is
12  anything other than your testimony in this case? 12  mideading. Hewould not give me hisdata. We went
13 A No publicationsthat | know of. 13  out and looked. Hewould not give me his maps, so we
14 Q Sotheonly place where the Big Barn East 14  went out and drove the roads and did all the work
15 Fault existsisin this photograph and your testimony, 15 again.
16  correct? 16 Q So-- andas| understand your testimony in
17 A No. 17  your deposition, Mr. Newman has specidized in -- or
18 Q Well, please explain. 18  ismuch more knowledgeable of the region around
19 A There are some geologistsin the Houston area 19  Houston and the region around the proposed TexCom site
PO who specialize in surface faulting, identification and 20  thanyou are personally, correct?
P1  delineation of surface faulting. 21 A Yes
D 2 Q Butthat'snot you, isit, sir? 22 Q And hewould not give you the information he
P 3 A That'sright. 23  hasregarding hisevaluation of surface faulting?
D 4 Q Sir, isthere any publication by any of those 24 A Hewould not -- no, that's why we went out
P5  geologists that indicate that the Big Barn Fault 25 andlooked at everything again.
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Page 903 Page 905
1 Q Sohegaveyoutipsasto wheretolook. Is 1 BarnEast Fault is 20 feet as best you can tell?
2 that correct? 2 A Yes.
3 A Correct. 3 Q Sothelinethat you've drawn on hereis not
4 Q Andyou identified the Big Barn East Fault. 4 representative of the extent of the fault and may
5 Isthat correct? 5 indeed not be even inside the area of review, correct?
6 A Correct. 6 A It may not be, but it may be much longer than
7 Q Isthat theway Mr. -- or Dr. Newman, | 7  what we've drawn.
8  assume-- referred to it? 8 Q Okay. But we're going to go with what you
9 A Yes 9  know, sir, not what you think --
10 Q How did you define the extent of the Big Barn 10 A Yes
11 East Fault? 11 Q Based on your information and your evaluation
12 A  Well, the Big Barn East Fault isreally seen 12 of the Big Barn East Fault, the best you could say is
13  just whereit cuts the highway there. 13 it extends 20 feet across the roadway and is evidenced
14 Q Soonyour map though it seemsthat you 14 by the cracksthat you show in your photograph?
15 certainly have drawn aline much greater than I'd say, 15 A Yes.
16  what, 20 feet through the roadway? 16 Q Would that be trueif I went through each of
17 A Yes. 17  the other faults on this map -- your surface faults --
18 Q How did you determine the extent of the Big 18  would it be true that the lines are not representative
19 Barn East Fault? 19 of theactual extent of faulting or are drawn to --
PO A Wedid that for purpose of identification. 20  arenotdrawnto scale. Isthat correct?
P1 Q Sooneshould not look at your Exhibit O and 21 A Correct.
P2 concluded that that fault actually is shown in the p2 Q Let'stak about the depth of these surface
P3  areaof thereview. Isthat correct? 23 faults. | believe you told mein your deposition that
P4 A No, it'sin the area of review when you look 24 inyour professional geologic opinion, these faults
PS5  atthecircles. 25  extend from the surface of the ground down thousands
Page 904 Page 906
1 Q Wédl, that'swhat I'm asking. You said that 1  of feet into the Willcox formation. Isthat your
2 youonly could tell the extent of the fault based on 2 opinion?
3 thesurface cracksin the road, correct? 3 A Correct.
4 A Yes. 4 Q Onwhat do you base that opinion, sir?
5 Q Andthe surface cracksin theroad -- let me 5 A | baseit upon the fact that when you look at
6 find the Big Barn East again. Isthat Exhibit O that 6  other mapping that has been donein the field, you see
7 youwerelooking at earlier? 7 faulting at approximately 500 feet below the surface.
8 A Yes. 8  You seefaulting in the lower part of the Jackson
9 Q What'sthe scale of thismap? | don't see 9  formation at about 5,000 feet. You seefaulting at
10 it? 10 different intervals within the Cockfield, and then you
11 A It'sbottom right-hand corner above the bar 11  seedeeper faulting on some regional maps. And when
12 scale. 12  youtalk to the geologists who specializein
13 Q Okay. The -- it seems as though about 13 identifying surface faults, if they're working a new
14  haf-inch equals half amile, correct? 14 area--
15 A Yes. 15 Q I'mgoing to object --
16 Q Allright. How long would you say you've 16 A I'm answering the question --
17  drawnthelinefor the Big Barn East Fault? 17 MR. RILEY: I'm going to object -- ho,
18 A It'sdrawn asahaf-mile or longer. 18 I'mgoing to object because now you're about to
19 Q Butl though | just understood you to say 19 tedtify about what some other geologist who
PO that you could only determine the extent of the Big 20  gpecidizes. That'snot you. Isthat correct?
P1  Barn East Fault by the cracks in the payment that you 1 A That's correct.
P2 show in your picture and no further information P2 JUDGE WALSTON: | think your question,
P3  exists? 23  though, was what does he baseit on, and heis
D4 A Yes. 24  tedtifying that's what --
P5 Q Soit would seem that the extent of the Big 25 MR. RILEY: That'sfair enough, Judge.
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Page 907 Page 909
1  Thank you. 1 They can behigher. Butif you're aerted to faults
2 JUDGE WALSTON: It'snot for the truth 2 inthe subsurface, then you go up dip and it will be a
3  of the matter, but -- 3 swath, it will be a path, maybe a couple of thousand
4 MR. RILEY: | understand. 4  feet that you've got to look at and you'll look for
5 JUDGE WALSTON: Go ahead. 5 any evidence. | can't give you an exact location of
6 A These geologists who specialize in surface 6  wherethat fault isgoing to be, sir.
7 faulting, if they're working an area they have not 7 Q Wadl, sir, that'swhy I'm asking you. So
8  worked before, one of thefirst things they will do is 8  then-- it would seem to me then, based on your
9  togoto some of these -- any subsurface maps they 9  testimony, that surface faults, to the extent that
10 have available, even though they're on much deeper 10 they arerelevant at all, would only be after you did
11  horizons, and they'll look and see if there's any 11  anevaluation to see whether or not, one, they exist
12  faulting identified on the maps. And then they know 12  inthe subsurface and, two, whether they exist in the
13  at about what angle the faults normally are. So you 13 areaof review. Because the surface fault in an area
14  cando your trigonometry, and if you're at, say, 8,000 14  of review would certainly not be found in the
15 feet below the surface and you know the fault is maybe 15 subsurface in the same place, correct?
16 45to, say, 60 degrees or so, you can project where 16 A Correct.
17  youwould seeit at the surface. 17 Q Soshowing surface faultsin the area of
18 So one of their standard methods of 18  review would not indicate faulting in the deep stratum
19  operation, one of the things they do, is to project 19 intheareaof review?
PO that deep fault to the surface, and then they go and 20 A It depends upon where your surface fault was
P1  look and seeif they can find that fault on the 21 located.
P2 surface. And quite -- not al the time, but quite 22 Q Waidl, and I'm following you, but if | take
P3  oftenthey do. And then they will aso drivethe 2?3  thesurfacefault and | do trigonometry at a 45-degree
P4 roadsin the area, ook at the aeria photography, do 24  angle, let's say, what distance from the surface
PS5 al those types of things and seeif you can find 25  manifestation would | be before | found the subsurface
Page 908 Page 910
1 additional evidence of surface faulting. 1  manifestation?
2 Q Doaoctor, did you do any of that work? 2 A It depends upon -- | said depends on -- are
3 A Do any of -- we looked at the -- we looked at 3  youtalking about a particular fault or --
4 the deeper horizons. We drove the roads to look for 4 Q Widl, I'm trying to understand what your
5 them, and we looked at the aerial photography. 5 testimony isregarding the surface faults. And you've
6 Q Sir, if | understood you correctly, that -- 6  just explained that you don't find them -- they're not
7 you were making a motion with your arm indicating that 7 perpendicular, right? There's no fault that occurs at
8 faultsoccur at angles, correct? 8 a90 degree angle, correct?
9 A Correct. 9 A Waéll, there are -- there can be faults that
10 Q Now,asl --if | wereabird or, aswe say, 10 areperpendicular. These are probably at some angle.
11  abird's eyeview looking down on afault -- 11 Q Okay. Soagain, if | took your surface
12  correct -- 12 fault-- and isthereatrend in terms of which side
13 A All right. 13  of thefault would be up thrown and which side would
14 Q --that, asyou say, you find at the surface, 14  bedown thrown?
15 if you do the trigonometry -- asyou just said to the 15 A Many of the faults are down thrown on the
16  Judges -- where would that fault be located, say, at 16  Gulf Coast side, but that is not always the case, and
17 6,000 feet? Where would you find the deep fault that 17  especially when you're looking on top of a salt dome
18  correspondsto the surface fault that you claim 18 thereisnot a-- you haveto look at the -- each
19  correlatesin some instances? 19  individua fault and see what's the down thrown side.
PO A It would depend upon the angle of the fault. 20 Q Okay. Other than identifying surface faults,
D1 Q Allright. Andwhat do you understand the 21 isthere any relevance to the deep stratum that
P2 angles of the faultsto be in the Conroe area? Is 22 underliethe TexCom site that one could draw? | mean,
P3  there acommon angle? 23  inother words, isit your postulate that those
D 4 A There'snot acommon angle. That'swhy | 24  surface faultsindicate faulting in the deep stratum,
P5  said they can be 45 degrees, they can be 60 degrees. 25  specificaly the lower Cockfield?
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Page 911 Page 913
1 A Yes. 1 Q Givemethevariation, sir?
2 Q And how do you draw that conclusion, sir? 2 A Wed haveto go back and look at the map.
3 A Asl stated earlier, you see faulting from 3 They would vary from just afew well locations up to
4 the surface at various depthsinto the subsurface all 4 hundreds of acres.
5 theway down into the upper Cockfield, which is where 5 Q Andintheareaof the TexCom site, the area
6  most of the -- then on aregional basis you see some 6  of review, what fault block, if any, did Exxon
7 faulting in the lower Y egua, which is down at the 7 identify?
8 leve of thelower Cockfield or even lower. 8 A Within the area of review they identified a
9 Q Waéll, what causes afault? Inthe various 9  number of these fault blocks, scores of these fault
10 mapsthat you looked at, isit fair to say that some 10  blocks.
11  maps show certain faults and other maps don't show 11 Q Scores?
12  them. Isthat afair statement? 12 A Yes.
13 A That's correct. 13 Q Allright. Andinwhat record that you've
14 Q Why isthat? 14  introduced into evidence reflects the scores of fault
15 A It can be afunction of several things. It 15 blocksinthe TexCom areaof review?
16 can beafunction of the well control that was used. 16 A It'sinthe 1975 Journal of Petroleum
17 It can beafunction of the data, the vintage of the 17 Technology Paper, but also in the various exhibits
18 map. At certaintimes-- let's stick with the Conroe 18  that Exxon providedin 72 andin'79 at Railroad
19 field -- through the years, through the decades, they 19  Commission hearings.
PO went back and gathered additional logs and additional 20 Q Okay. I'mgoing to ask you, again, as
P1  datafrom certain wells. New technology came along 21  precisely asyou can, tell me the number of fault
P2 andthey were able to run what are called cased hole 22  blocksinthe area of review identified in those
P3  logs. 23  materials?
P4 So, for instance, the applicant has 4 A | don't have a count on them. Exxon
PS5 based their fault identification on the 1936 map. By 25  identified 144 fault blocks for the Conroe field.

Page 912 Page 914

the '70s, the oil field had developed gammaray logs
and also what are called pulse neutron logs. And as
they were developing problemsin the field, they had and about five mileswide.

to get a better handle on the subsurface structure of Q Soinseven mileslong and five mileswide,

1 1 Q How largeisthe Conroe field?

2 2

3 3

4 4

5 thefield. 5  assuming that to be correct, you're saying that there
6 6

7 7

8 8

9 9

A It'sabout -- | think about seven mileslong

So Exxon -- Humble Exxon -- went in and are 144 fault blocks, correct?
logged many of these wells with these gammaray logs A That'swhat Exxon identified.
and with the pulse neutron logs. And that gave them Q Okay. Do you disagree with Exxon? Do you
just reams of new information that they didn't have agree with Exxon? Did you look at any back-up

10 for the 1936 map. 10 information or just their summary reports?

11 Thirty years-- | mean, 40 years |ater 11 A | accept their publication.

12 inthemid '70s, they had alot of pressure data that 12 Q Allright. What isthe significance of these
13  they did not have with the 1936 map that the 13  fault blocksin this matter?

14  application isbased on. This pressure data showed 14 A Weéll, the applicant is charged with examining
15 them that the field is very compartmentalized. So 15 any faultswithin the area of review.

16 they came up and identified 144 different compartments  [L6 Q Weregoing to cometo that, sir. But I'm

17  within the field, and they attributed many of theseto 17 asking you: What isthe significance of the number of
18 faulting. Some of them could be due do stratigraphic 18 fault blocks? You throw it out asif it has

19  pinch outs, but they called these fault blocks within 19 significance because it soundslike alot, 144. What
PO thefield. 20  isthe specific significance of the fault blocks?

D1 Q How many fault blocks are there, did you say? 1 A And | was starting to answer that question --

D 2 A In 19 -- in the 1975 paper they identified P2 Q No, you were --

P3 144, 23 JUDGE WALSTON: -- asked him the

D 4 Q And how large are these fault blocks? 24  dignificance of the number of the fault blocks or of
P5 A They'revarying size. 25 thefault blocks --
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Page 915 Page 917
1 MR. RILEY: Wéll, | was going to ask the 1 the Geomap private company record that you purchased,
2 number of fault blocks. He keepsreferring to the 2 correct?
3 number of fault blocks. 3 A Correct.
4 JUDGE WALSTON: Sir, on your answers you 4 Q So, again, the number of fault blocks and
5  keeptrailing off and -- 5  Exxon'sdescription of them, all of that information
6 MR. RILEY: I'm sorry -- 6 asit pertainsto the area of review iscontained in
7 JUDGE WALSTON: --tell the significance 7 your Exhibit 1P, correct?
8  of fault blocks. 8 A Youwould not have 144 fault blocks. Of
9 MR. RILEY: I'm sorry, Judge. 9  coursewe limited our -- the faults we delineated to
10 Q (By Mr. Riley) Hereswhat | want to 10 theareaof review.
11  understand, Mr. Collier. I'll withdraw the question 11 Q What I'mtrying to get toisthat -- and |
12  andtry to rephrase. 12  apologizeif | seem vague -- but I'm wondering if the
13 | want to understand when you throw out 13 fault blocksthat Exxon identified are different from
14 the number 144 whether the number of fault blocks has 14  thefault linesthat you've drawn on Exhibit 1P?
15 any significance by itself? 15 A Some of them may be. Many of them would
16 A Yes. 16 be-- | would think would be correlatable.
17 Q Okay. Andinwhat regard does the number of 17 Q Okay. Sotheresaset of information that
18  fault blocksidentified by Exxon in the papers you've 18  you'vedescribed that you did not plot on 1P. Isthat
19  mentioned have for this application? 19  your testimony?
PO A Becauseit shows, as you would expect with a 20 A Exxon may have additional data.
P1  sat dome structural field -- it shows how complicated 21 Q Based ontherecords you reviewed and as
P2 itisandit showshow faulted it is, and that is what 22  you'vedescribed, al I'm trying to understand is
P3  the applicant is charged with looking at. They are 23  within the area of review, are those the faults that
P4 charged with looking at any and all faults -- and not 24  you say exist based on the Exxon data and the other
PS5 just faults, but when you read their instructions, 25  sourcesthat you looked at?
Page 916 Page 918
1 they're even charged with looking at fractures. And a 1 A Yes
2 fractureisabreak in the rock in which there has 2 Q Isitacompletelist?
3 beennovertical displacement. 3 A Completelistis--
4 So the significance is to the number and 4 Q Based onthe datayou've reviewed -- and I'll
5  tothe-- whether you want to worry about the number 5 dothepreamble again -- but al the data you reviewed
6  or not, or whether you want to just talk about the 6  isyour description on Exhibit 1P complete?
7 significance of fault blocksisthat thisiswhat you 7 A Yes
8 havetolook at to characterize the subsurface for 8 JUDGE WALSTON: Why don't we go ahead
9 thistypeof application. And thisisthe baseline 9  andtakeabreak now. We've been going an
10 datathat you've got to have before you can do 10  hour-and-a-half.
11  reservoir modeling. Becauseif you do reservoir 11 MR. RILEY: Thank you.
12  modeling on the wrong size block -- 12 JUDGE WALSTON: Sowell takea
13 JUDGE WALSTON: -- | think you are 13  15-minute break and resume at 10:45.
14  getting far from the question now. 14 (Recess: 10:30 a.m. to 10:48 a.m.)
15 WITNESS COLLIER: All right. 15 (TexCom Exhibit No. 73 marked)
16 Q (By Mr. Riley) Doctor, aretherefaults -- 16 JUDGE WALSTON: Back on the record.
17  again, I'mtrying to drill down on the lines you drew 17 Mr. Riley?
18  onthe map, specifically on page -- or Exhibit 1P -- 18 MR. RILEY: Thank you, Judge.
19  whether those indicate these fault blocks or faults 19 Q (By Mr. Riley) Dr. Collier, could you look at
PO associated with these fault blocksin detail. In 20  what I've drawn, again rather crudely on the easdl --
P1  other words, are those all the faults that you say 21  or the paper on the easel behind you?
P2 existintheareaof review? P2 A Yes.
D3 A Thoseare dl the faults that we found in the 23 Q Areyou able to make out what I'm attempting
P4 public records that we had access to. 24  todepict inthat diagram?
P5 Q And by "public records" you're also including 25 A Yes.
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Page 919 Page 921
1 Q Allright. Asyou can see, what I'vedoneis 1 (TexCom Exhibit No. 73 admitted)
2 | triedtoillustrate some portions of our discussion 2 Q (By Mr. Riley) Doctor, isit fair to say
3 beforethe break asto how faults would be found at 3 then, if weare concerned with faulting in the
4  different horizonsif indeed it extended -- or afault 4 injection zone that the best evidence of whatever
5  extended through the various horizons. So if you'll 5 type-- wireline, boring logs, well control --
6 follow with me, at the surface, which | think I've 6  whatever method one would use to describe faulting in
7  labeled No. 1inthediagram. Then| madeup a 7  theinjection zone, the -- that's the interval of
8  hypothetical horizon -- our first horizon which | 8  concern. Would you agree?
9 labeled No. 2 and then a hypothetical horizon or 9 A Interval of concern asfar aswhat?
10  second horizon that | labeled No. 3. Do you see that? 10 Q Wadll, you've mentioned reservoir modeling.
11 A Yes 11  Andwhile you know nothing about reservoir modeling,
12 Q Now, if I drew acircle, abird's eye view 12  you said that faults were important for reservoir
13 circle, over that geographic area-- again looking in 13  modeling purposes, correct?
14  two dimensions-- isit correct to say that | would 14 A Correct.
15 seethefault line movein terms of geographic 15 Q All right. So one could assume that even
16 relationship across the circle as | went deeper? 16  with your basic knowledge of reservoir modeling, that
17 A Yes. 17 thefaultsin the injection zone are the ones that
18 Q Allright. Soif | have afault at the 18  will affect the modeling, correct?
19 surfaceof -- inaparticular location, if it did 19 A Correct.
PO indeed extend down into the subsurface, then as you 20 Q Soisitfair to say, then, for purposes of
P1  said earlier it's amatter, to some degree, of 21  reservoir modeling that those are the faults we should
P2 trigonometry in figuring out where one would find it 22  belooking at?
3  inthe subsurface, correct? 23 A Yes.
D 4 A Yes 24 Q Now, having said that, those -- as we have
P5 Q Andthat -- my summary circle at the bottom 25  depicted on the board, those faults could movein and
Page 920 Page 922
1 thereisshowing, again, in abird's eye view, that if 1 out of theinjection shown? In other words, you might
2 | wasableto map accurately afault that extended, as 2 find them at a higher stratum, but depending on the
3  I'vedrawnit, | would actually show threelines 3  dope and depending on the trigonometry depicted, you
4 moving across that circle, correct? 4 may not find it, it may not exist, in theinjection
5 A Correct. 5 zone. Isthat correct?
6 Q Now, let'stalk about your Exhibit 1P. Am | 6 A No.
7 correct that you did not attempt to correlate any of 7 Q Within the area of review? Maybe | wasn't
8  the subsurface faults to any of the surface faults 8  gpecific enough.
9  that you describe in your testimony? 9 JUDGE WALSTON: Maybe you better restate
10 A Correct. 10 thequestion.
11 Q Andam| aso correct that regardless of 11 MR. RILEY: I'm sorry.
12  whether you start at the surface or you startin a 12 Q (By Mr. Riley) | didn't try to draw thisin
13  horizon, if the fault indeed extends downward or 13 thediagram, but let's assumethat | started with a
14  upward and you map adifferent horizon, you'd get the 14  fault for purposes of our discussion to the northeast
15 same phenomenathat is depicted in the diagram 15 andassume that the diagram now has north to the top,
16  Applicant's Exhibit 73? 16 south to the bottom, west to the left and east to the
17 A Correct. 17 right? Isthat fair?
18 MR. RILEY: And by the way, Judges, |'ve 18 A (Indicating)
19  premarked that diagram as Applicant's Exhibit 73 and 19 Q Yes, that'sfine. Yes. Okay?
PO I'd offer it into the record as a demonstrative 20 A Allright.
P1  exhibit. 1 Q Now, if | started closer to the northwest
D 2 JUDGE WALSTON: Any objection? 22  dideof thecircle, by thetime| got down to the
D3 There being no objection, Applicant's 23  injection zone, the fault could have moved or would
P4 Exhibit 73 is admitted for demonstrative purposes 24 have moved outside of the circle or outside of the
P5  only. 25 areaof review, agreed?
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Page 923 Page 925
1 A That's possible. 1 analysis, depends heavily on the Exxon mapping,
2 Q Soweareagain concerning ourselvesin terms 2 correct?
3 of reservoir modeling with faultsin the injection 3 A Correct.
4 zonethat could affect the modeling, correct? 4 Q Andisthat primarily because Exxon, having
5 A Correct. 5  been-- Exxon and its predecessors -- having been in
6 Q Sothat isthe horizon of concern. Would you 6 that field so long had the longest history of
7 agreewith mesofar? 7  attempting to map or identify issues in the Conroe
8 A Correct. 8 fied?
9 Q Soif I have faulting information, say, from 9 A Correct.
10 thesurface, it's not particularly relevant for any 10 Q Isittruethat onal of Exxon maps, the
11  purpose regarding reservoir modeling. Would you 11  entirety of Exxon'sanaysis, the faults that the
12  agree? 12  Applicant put onit -- in its application show up in
13 A Weéll, depends upon whereit ison the 13 eachcase?
14  surface. 14 A | believethey do, yes.
15 Q Okay. Again, using the trigonometry and -- 15 Q Allright. So at least we can agree, | hope,
16 again, I'm even going to go with you that all these 16 that the faults that the applicant depicted on its --
17  faults go from the center of the earth to the surface 17 initsareaof review, were consistently mapped by
18 and that they arefindable or identifiable in the 18 Exxoninthe Conroefield in the area of review?
19  subsurface. But if it moves out of the area of review 19 A Yes
PO because of the trigonometry, then it's not of concern 20 Q Do you have any disagreement with where the
P1  for reservoir modeling? 21  applicant drew those faults on its maps?
P 2 A Correct. 22 A No.
P 3 Q Themapping -- of al the data sources you 23 Q Would you agreethat as-- well, let me say
P4 |ooked at, which do you consider the most reliable? 24  itdifferently. | don't want to get into qualitative
P5 A It would be the Exxon data. 25  statements, but would you agree that the off -- the
Page 924 Page 926
1 Q Any particular report? Because the Exxon 1  throw or the off-set for the -- what I'll call Fault
2 dataisinconsistent even within itself, correct? 2 No. 1 -- athough there's probably a better way to
3 A 1 would not use the word "inconsistent.” 3  refertoit -- which isthe fault that extends to the
4 Q It changed over time? 4 southeast of the site across the area of review and is
5 A Their -- different maps may show different 5 thelongest line on the applicant's map, the big red
6 faults. 6 fault. Doyou seethat one?
7 Q Okay. Well, then, | think you'll give me, at 7 A Yes
8 leadt, that -- let's say in 1972 where the Exxon map 8 Q Would you agree with me that the throw on
9  showed afault, if it didn't reappear, say, in the 9  that fault is somewhere between 100 to 150 feet?
10  later Exxon mapping, what would you speculate occurred (1O A I'll accept that.
11 inthatinterva orinthat timeinterval? 11 Q Doesthat correspond with your review of the
12 A | don't believe the fault has disappeared. 12  Exxondata?
13 Q Do you think Exxon just neglected to map it 13 A Yes.
14 agan? 14 JUDGE EGAN: Could you speak up alittle
15 A They may have. It depends upon the purpose 15 bit, please?
16  for which their later map was made. 16 WITNESS COLLIER: Yes.
17 Q Soyou would agree with me that all of 7 JUDGE EGAN: Thank you.
18  Exxon's mapping, the entirety of Exxon's mapping, 18 JUDGE WALSTON: Canl ask you a
19  depends on what Exxon's motivation was in developing 19  question, Mr. Riley?
PO the map? 20 MR. RILEY: Certainly.
D1 A Yes 1 JUDGE WALSTON: Areyou talking about
D2 Q Now, despite not knowing Exxon's motivation 22  thislinehere?
P3  or whether there were contrary maps offered in those 23 MR. RILEY: Itisthebigredline, yes.
P4 Railroad Commission proceedings, the source of 24  Unfortunately | haven't come up with a better way to
P5  information, both for the applicant and for your 25 refertoit. It'sthe -- you're exactly right, Judge.
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1 JUDGE WALSTON: Okay. My questionis| 1 MR. RILEY: Judge, you probably can see
2 thought you said on the applicant's map. | thought 2 that alittle better on TexCom Exhibit 72.
3  thiswashis map. 3 JUDGE EGAN: I'vegot it right here.
4 MR. RILEY: It also appears on the 4 MR. RILEY: Okay. Thethrow isthe
5  applicant's map. 5 vertical travel.
6 JUDGE WALSTON: Okay. 6 JUDGE EGAN: | understand. But | just
7 Q (By Mr. Riley) The second fault that the 7 wanted to make sure | knew what your nomenclature
8  applicant identified -- and it isreferred to in your 8  meant.
9  legend asthe -- again marked in red further south and 9 MR. RILEY: | understand. Thank you.
10 alittle further east of the fault we were just 10 Q (By Mr. Riley) Andweve been using two
11 discussing -- isthe second fault identified by the 11 terms"throw" and "offset" and | apologize to everyone
12  applicant, correct? 12  for doing that, but let's stick with offset as best we
13 A Correct. 13 can, Dr. Collier. Arethose synonymous in terms of
14 Q And do you know the throw on that fault? 14  our discussion?
15 A No. 15 A That would befine.
16 Q Doesit sound correct that it would bein the 16 Q All right. Now, it was marked -- 1'd ask
17  nature of 400 feet? 17  that thelast piece of paper handed out be marked as
18 A I'll accept that. 18  TexCom Exhibit 74.
19 Q Beforeyou accept it, et me make sure of 19 Doctor, could you take a moment and just
PO my -- | think that's correct based on the applicant's 20 takealook at what's been marked as Applicant Exhibit
P1  representations and the Exxon information. 21 74?7 And | think you'll seethat it's -- unfortunately
P2 Weasiit fair to say, Doctor, that al the 22 | didn't have timeto make it more neat or -- more
P3  other faults drawn on Exhibit 1P are substantially 23  neat, but as an attempt to label with a number each of
P4 lessinterms of offset or throw than the numbers we 24 the segments you've depicted on your Exhibit 1P.
PS5 just discussed? 25 A I'velooked at it.
Page 928 Page 930
1 A | don't have the -- the throw on each one of 1 Q Allright. Andjust because!| don't want to
2 those faults compiled. 2 create amisimpression, there are some highlighted
3 Q Well, fortunately, I've taken the timeto do 3 segmentsthat we had some difficulty correlating to
4 that for you, and let me get an exhibit passed out and 4 the Exxon data and would -- meaning nothing untoward,
5  thenlet'sresume our discussion. 5 wehave labeled with a highlighter and our little
6 (TexCom Exhibit No. 74 marked) 6  handwritten legend is "fictional." And | don't mean
7 JUDGE EGAN: Would it be okay to ask a 7 tobedeprecating. It may bethat wejust couldn't
8 clarifying question just so | make sure | understand 8 finditinthe Exxon data, but at least we had trouble
9 that testimony before it begins? 9  correlating your lineto any of the support materials.
10 MR. RILEY: Of course. Yes. 10 MR. WALKER: Y our Honor, at thistime, |
11 JUDGE EGAN: | just want to get some 11  would object. Although thisitem has not been offered
12 nomenclature right. When y'al were talking about 12 intoevidence, | would object to that editorial
13 "throw," are you talking about the angle of the fault 13 comment as being acomment upon the evidence as
14 or are you talking about the depth of the fault or -- 14  opposed to something helpful to the Court.
15 WITNESS COLLIER: The amount of movement [15 JUDGE WALSTON: If | understood
16  along thefault line. 16 correctly, he might have picked a better word than
17 JUDGE EGAN: So how much difference 17 “fictiona," but he was at least just explaining --
18  thereisbetween -- 18 MR. RILEY: Yes, sir. Infact, that was
19 WITNESS COLLIER: If you takethisright 19 thereason| didn't want it to be anything more than
20  here, this horizon, if it moves down 20 feet, we have 20  what weintended it to be, which was our difficulty in
21 20feet of throw. Soit can be 20 feet lower than 21  locating the linesthat Dr. Collier drew.
22  whereitis-- P2 Q (By Mr. Riley) Dr. Callier, let me ask you a
D3 JUDGE EGAN: Okay. So 400 feet of throw 23  preliminary question. Did you draw the lines on this
24 ishow much they've separated from each other? 24  map?
D5 WITNESS COLLIER: Yes. 25 A No.
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1 Q Who did that work? 1  of offset, if these faults do -- indeed do exist in
2 A | had my staff compilethis. 2 theinjection zone, then it would be the Exxon datawe
3 Q Andwho among your staff do you know who 3 wouldrely on for evaluation of these faults, correct?
4 actualy worked an this diagram? 4 A Yes.
5 A Zack Irwin. 5 Q Now, let'sstart, if you don't mind, with --
6 Q Isthatit? Mr. lrwin? 6  waell, let me ask amore general question.
7 A Lynn Smith. And then| reviewed all of 7 A Okay.
8  the-- after they marked it, | looked at all of them. 8 Q I know that you don't haveit -- have the
9 Q Okay. Soisit fair to say then, after these 9 dataon afault or a segment-by-segment basis, but can
10 individuals compiled the exhibit, that you checked the 10  you say in general terms what the maximum offset for
11  work and you stand by it here today? 11  all the other faults depicted on your Exhibit 1P, what
12 A Yes. 12 isthehighest offset that isreflected in your
13 Q Okay. And at least in terms of methodology, 13  exhibit?
14  doyouseewhat | attempted to do in labeling each of 14 A | couldn't tell you offhand.
15  the segments you drew with numbers? 15 Q All right. The other day when Dr. Langhus
16 A Yes 16 wastestifying -- | don't think you were present for
17 Q And|I came up with -- well, | shouldn't take 17  thehearingin Conroe -- Dr. Langhus talked about the
18  credit for others work. My colleagues and | came up 18 consistency that one would expect to seein the
19  with atotal number of 31. 19  Jackson shale formation. In other words, what does it
PO A Yes. 20  look like when -- if you were to pull up awellbore
P 1 Q Now, our numbers 30 and 31 refer to the 21  andlook at that consistency. Do you have an opinion
P2 faultsthat wereidentified by the applicant, and 22 onwhat the Jackson shale consistency would be or some
P3  Dr. Langhus specifically, that we depicted in the 23  common reference you could help us with?
P4 application and have discussed severa timesthis P4 A It's predominantly shale or clay or mudstone.
P5  morning, correct? 25 It haslittle scattered sand lenses -- a few -- very
Page 932 Page 934
1 A Correct. 1 few--sandtosilty lensesinit. But the vast
2 Q So30and 31 arejust your reflection of the 2 magjority of it, 90-something percent is mudstone.
3 faultsidentified by Dr. Langhus and the applicant in 3 Q All right. And to the layperson, mudstone
4 the application, correct? 4  seems contradictory, but if | held asample, let's
5 A No. 5 say, out of awellborein my hand, can you tell me
6 Q I'msorry. 6  what the consistency would be like?
7 A Theapplicant and the application did not 7 A It would be aclay or mud.
8  identify most of these faullts. 8 Q Would playdough be a reasonable way to
9 Q No, I'msaying 30 and 31, sir. 9  describe how it would seem to alay person?
10 A Oh, 30 and 31, yes. 10 A | guessyou could usethat. Or if you've
11 Q Yes 11  beenoutinthefield and gotten muddy boots and the
12 A Yes Yes 12  mud sticks on your shoes, that's what we're talking
13 Q Andthentherest of theitemsin thisrecord 13  about.
14 arewhat you and your staff have added and you stand 14 Q Allright. Soit would seem to be something
15 by heretoday? 15 that would not -- something -- it seemsto be a
16 A Yes. 16  stratum that would not transmit energy very
17 Q Now, of the remaining faults depicted on your 17 effectively.
18  Exhibit 1P, are you able to go by number and tell us 18 A By "energy" you mean fluid?
19  the offset for each of those faults? 19 Q No, I'm saying -- by "energy" | mean energy.
PO A No. 20  If someone wereto hit, | guess, a bucket of mud, it
D1 Q Isthat something that one could do based on 21  would seem to methat the bucket of mud would
P2 the Exxon data? 22  dissipate the energy from a hammer hit so that it
D3 A Yes. 23  doesn't necessarily even penetrate down into the deep
D 4 Q You would have no data that contradicted the 24  -- or to the bottom of the bucket.
P5  Exxon data, so whatever the Exxon datashowed interms 25 A WEéll, | know what you're trying to get at,
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1 butitwill transmit energy. That's the whole theory 1 Q Now, would you define -- or would you
2 and practice behind seismic is that you can -- you can 2 describe the Jackson shale formation as a significant
3 transmit energy through it. Otherwise you would not 3 confining layer asit exists around the TexCom
4 been able to do seismic profiling. 4 facility?
5 Q Weaell, and seismic profiles are a matter of 5 A Itisapotentia significant confining
6  bouncing energy off of rock stratum and receiving the 6 layer.
7 echo back and being able to make distinctions like 7 Q And athousand feet of mudstone would seem to
8  what's mudstone, what's limestone, what's hard rock, 8  be pretty impermeableto fluid transfer. |sthat
9  thingsof that nature, correct? 9 fair?
10 A But your question was: Would it transmit 10 A Tothelayman it would.
11 energy? Andto get to the underlying layers below a 11 Q Wéll, how about to the geologist? As between
12  mudstone you have to transmit energy through the 12  sand and shae, which is more permeable?
13  mudstonein order to get that energy below. So while 13 A Thesand is more permeable.
14  mudstones do attenuate or while they do weaken the 14 Q And as between sand and shale, would water
15 signal, energy will be transmitted through a mudstone. 15 tend to permeate the sand much more readily than the
16 Q Okay. AndI'msorry, | didn't meanto -- | 16 shale?
17  wasn't really referring to seismic. | was more 7 A Thesand.
18  thinking about -- well, you've probably seen those 18 Q And can we assume that the rules that we all
19  fellowswho, you know, either with their head or with 19  know fairly well in other contexts of the path of
PO their hand break bricks? 20  least resistance is where you would find the water or
P 1 A That's seismic energy. 21  fluid traveling in arelative sense? In other words,
P2 Q Allright. Andif one of those bricks was 22  youwould expect, if something was bounded by shale on
3 mud, would you expect the same result? In other 23  onesideand ashale on the other side and sand in the
P4 words, doesn't some -- isn't there some factor 24  middle, would you expect the water to transmit in the
P5  associated with the brittleness of the material that 25  sand preferentially?
Page 936 Page 938
1 isstruck? 1 A Yes
2 A Yes, it would transmit alot less energy. 2 Q Let'sgo back to the exhibit -- Exhibit 74.
3 Q Sothat would be fair then to say that the 3 Which of these markings indicate horizons mapped above
4 Jackson shale, athousand foot in the area of the 4 the Jackson shale?
5  proposed TexCom well, would transmit energy, say, from | 5 A Abovethe Jackson shaleisjust the one
6  above much less effectively than, say, a granite 6  horizon, which isthe -- it's the orange layer, top of
7 layer. Would you agree? 7  Pliocene from Exxon Mobil 2002.
8 A True 8 Q Okay. Theorangelayer --
9 Q Would you expect any cracks in the Jackson to 9 A Wéll, it's orange color --
10  sea themselvesif there were a crack in the Jackson 10 Q Orangecolor --
11 shale? 11 A --soorangelines.
12 A They may or may not. You haveto look at the 12 Q Sotheorangelinesare-- I'm sorry, the one
13  evidence -- thelocal evidence. 13 | havein front of meit's very difficult to read the
14 Q Fair enough. But as amatter of just the 14  legend. Thelegend hasn't been changed. It'sfrom
15  consistency of the formation itself -- at least | can 15  your Exhibit 1P, correct?
16 imaginein my head -- it being difficult to keep the 16 A Yes
17  mud from merging back into itself. 7 Q Let mejust take amoment --
18 A That'swhy studies have been done to see 18 A -- second from the bottom is the orange
19  whether or not mudstones -- faulting in mudstones can 19 color.
PO betransmissive or not. 20 Q Okay. Let mejust take out 1P. It will be
1 Q | understand that. But would you agree with 21 easier for meto refer toit. Okay.
P2 me, at least on aconsistency basis, that a mudstone 22 Again referring to your legend -- now
P3  ismorelikely to reform and seal than, say, agranite 23  that| canseeit -- asyou said, theindication is
P4 stone? 24  that the orange lines depict amapping or horizon
P5 A Yes 25 whichis called the top of the Pilocene --
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1 A Pliocene. 1 MR. FORSBERG: -- who may not be
2 Q --Pliocene, I'm sorry. And what does that 2  parties.
3 meanto uslay folks asto where the -- where the 3 MR. WILLIAMS: We have one who is not
4 horizon was mapped? 4 oneof our testifying experts.
5 A Thisisapproximately 500 feet below the 5 JUDGE WALSTON: You have one what?
6 surface. 6 MR. WILLIAMS: We have one party here
7 Q Soit'sstill agood distance, again looking 7 whoisnot one of our testifying experts.
8  at exhibit -- I'm not sure the exhibit has depths or 8 MR. RILEY: If they're part of TCEQ --
9  thicknesses -- but it's still substantially above the 9 MR. WILLIAMS: Okay.
10  Jackson shale formation, isit not? 10 JUDGE WALSTON: Arethey part of the
11 A Correct. 11  Commission?
12 Q The-- I notethat -- I'm sorry, let meask a 12 MR. WILLIAMS: Yes.
13  different question first. 13 JUDGE WALSTON: Okay.
14 Areal the other faults that you depict 14 MR. FORSBERG: If we could just be
15  onthe exhibit, Exhibit 1P, mapped below the Jackson 15  advised when that period of discussion of that topic
16 shale? 16 isover sothat we can invite her back?
17 A All the other colors except that the -- 7 MR. RILEY: Of course.
18 Q And!'ll cal your attention to the dark 18 MR. FORSBERG: Thank you.
19 greenline. I'mnot surel haveit correct, but is 19 JUDGE WALSTON: Hang on just a second.
PO that also mapped below the Jackson shale? 20  Why don't we go off the record.
P1 A Yes. Thereare some of them that are mapped 21 (Discussion off the record)
P2 inthe Jackson shale -- 2 JUDGE WALSTON: Okay. Back onthe
D3 Q Okay. 23  record, and let the record reflect that all persons
P4 A Andthat isthe -- oh, that would be -- well, 24 who are not authorized by the protective order to be
PS5 let me get -- the purple. 25  in attendance have been excluded from the room.
Page 940 Page 942
1 Q Thepurple are mapped in the Jackson shale? 1 And, Mr. Riley, you'll let us know when
2 A Yes. 2 you're moving out of that topic and into something
3 Q Allright. So at least the orange then we 3 dse?
4 could say are well above, correct? 4 MR. RILEY: Yes, sir.
5 A Correct. 5 (The following Pages 943 through 968 are
6 Q Thetop of the-- | don't guesstop isthe 6 CONFIDENTIAL and have been separately bound.)
7 right way to say it -- but the depth perhaps to the 7
8  upper Cockfield is 5,134 feet. You said you accepted 8
9  that from the application previously, correct? 9
10 A Yes 10
11 Q Sothe orangelines down to the top of the 11
12  upper Cockfield are some 4600 feet? 12
13 A Approximately. 13
14 Q Téell me, if you can -- and actually we're 14
15  about to go into some questions about the confidential 15
16 information, Judge, and we just wanted to alert you to 16
17 that. 17
18 JUDGE WALSTON: Okay. Isthere anyone 18
19  here-- maybe we need to go over the protective 19
PO order -- that doesn't fit within the criteria? | 20
P1  believe everyone hereis either a party or a named 1
P2 expert. 2
D3 MR. FORSBERG: | may have a couple of 23
P4 individuals here who are not -- P4
P5 JUDGE WALSTON: That are not parties? 25
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1 JUDGE WALSTON: Then we'll go ahead and 1  refer to the numbersthat you've used as the location

2 bresk for lunch. It's noon now, so we'll resumein 2 onyour Exhibit No. 74?

3 onehour at one o'clock. 3 MR. RILEY: Yes, Your Honor.

4 (Recess: 11:58 am. to 1:02 p.m.) 4 JUDGE EGAN: Thank you.

5 5 Q (By Mr. Riley) Givemejust asecond,

6 6  Dr. Collier, to pull that out, and you a second and

7 7  everyone elseto get oriented.

8 8 Within your materials that you have with

9 9  you, are you able to elaborate further on some of the
10 10  back-up information that you relied upon in drawing
11 11 thevariouslineson this map?
12 12 A Yes
13 13 Q Okay. Let'sstart -- let mefirst get my key
14 14 sowecanfollow along. We have labeled one segment
15 15 that you've drawn on Exhibit 1P, aline that we
16 16 have-- or given the number 14A. Canyou find the
17 17  source materia for the line you drew as afault that
18 18 wevelabeled 14A?
19 19 A That'sin Exhibit M, the second page, which
PO 20 isfirst main Conroe -- first main Conroe sand map.
D1 21 Q Andwithin that exhibit and with respect to
D2 22  that line, can you look at your source material and
P3 23  determine whether indeed it depicts afault or awater
P4 24  contact?
D5 25 A It'shard to tell looking at the map. |

Page 970 Page 972

1 AFTERNOON SESSION 1 originaly identified it asafault. It could

2 MONDAY, DECEMBER 17, 2007 2 possibly be awater contact on here.

3 (2:02 p.m.) 3 JUDGE EGAN: It could be awhat?

4 JUDGE EGAN: Let'sgo back onthe 4 WITNESS COLLIER: A water contact.

5  record. It'sabout three minutes after 1:00 on 5 Q (By Mr. Riley) What isawater contact,

6  December 17th, 2007. 6 Doctor?

7 Dr. Collier, you're till under oath. 7 A Wadll, what they're showing isif you look at

8 And, Mr. Riley, you're in the process of 8 thecolor coding -- actually they're not showing it as

9  crossing, so please continue. 9 awater contact. Their light green colorsare
10 PRESENTATION ON BEHALF OF 10 their -- let mepull it up. The darker green color
11 THE ALIGNED PROTESTANTS 11 hereiswhat they labeled a gas cap shrinkage. And
12 (Continued) 12 therésalighter green color and that's remaining
13 HUGHBERT A. COLLIER, 13 original oil zone. And then you see -- if you come
14 having been previously duly sworn, testified as 14  south of it towards the southeast sinceit's kind of
15 follows: 15 oriented towards that way, that's remaining original
16 CROSS-EXAMINATION (Cont'd) 16 gascap.
17 BY MR.RILEY: 17 So what there it could be possibly
18 Q Good afternoon, Dr. Collier. 18 showing isacontact between the original -- well,
19 A Good afternoon. 19 they're showingit all as being gas cap and they're
PO Q I'dliketo start this afternoon by again 20  looking at the amount of shrinkage. And they --
P1  referring back to your Exhibit 1P and discussing some 21  they'relooking at the contact between the gas cap and
P2 of thelight blue colored faults as you describe them 22  theoil. Soit could be agas/oil contact there.
P3  inyour prefiled testimony around the proposed TexCom 23 Q Okay. But you've depicted it on your Exhibit
P4 facility. 24 1P asafault, did you not?
P5 JUDGE EGAN: Could you, where possible, 25 A Yes.
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1 Q Andthat'sincorrect, isit not? 1 Q Andinwhat exhibit are you referring to it
2 A Yes, it could be. 2 being lessthan 50 feet?
3 Q No--isitorisitnot? 3 A The same one we've been talking about.
4 A Waéll, the map is so small and their 4 Q Isthat Humble Exhibit 8?
5  contact -- it probably -- I'll say it'sincorrect. 5 A Yes.
6 Q Allright. By theway, Doctor, back-up 6 Q Okay. Could you look at Humble Exhibit 9?
7 information for these maps that you'veincluded is 7 A Allright.
8 available at the Texas Railroad Commission. Isthat 8 Q AndinHumble Exhibit 9 would you agree that
9  correct? 9  it'ssomewhere between 10 and 40 feet -- I'm sorry, 15
10 A Correct. 10 and40feet. | apologize.
11 Q Haveyou looked at any data, raw data, that 11 A I'll accept that. Again| can't read the
12 wentinto compiling of the maps that Exxon -- that you 12  numbers on the map.
13  relied upon from Exxon? 13 Q Whereis Humble -- where isthe horizon that
14 A | didreview the information. 14  isdepicted in Humble Exhibit 8 versus the horizon
15 Q Youdidreview theinformation. When did you 15 that's depicted in Humble Exhibit 97
16  dothat? 16 A The Humble Exhibit 8 sand overlies the Humble
17 A When we collected all of the records. 17  Exhibit 9, which isthe second main Conroe sand QA
18 Q Okay. Now, Doctor, did you personally go to 18 member.
19 the Railroad Commission and look at the back-up 19 Q Soweare moving deeper in the upper
PO information that supports the various maps that you've 20  Cockfield. Isthat correct?
P1  introduced with your testimony? 21 A Correct.
P2 A | personally went to the Railroad Commission p2 Q We'renot into the middle Cockfield. We're
P3  and pulled the information with thefiles. 2?3 moving within the sands in the upper Cockfield,
P4 Q Sowhen | asked you this question in your 24  correct?
P5  deposition -- what date was that, then? 25 A Correct.
Page 974 Page 976
1 A It wasacouple of months ago we went -- a 1 Q Soaswe go from Humble Exhibit 8 down to
2 month or two. | don't remember the exact date. 2 Humble Exhibit 9 -- and by down | mean deeper into the
3 Q Certainly prior to when | took your 3  earth, correct?
4 depositionin Conroe in this matter. Isthat correct? 4 A Correct.
5 A Oh,yes. 5 Q Andwould that also be true for Humble
6 Q Sowhen | asked you the question of whether 6  Exhibit 10?
7 youlooked at any of the data that supported the Exxon 7 A Yes
8  mapsand you indicated you had not, was that correct? 8 Q We're till going deeper in the upper
9 A | looked at the datain thefiles. A lot of 9  Cockfield -- not into the middle, but still in the
10  the data on which this map is based upon is not in the 10  upper Cockfield, correct?
11 files. 11 A Yes
12 Q Wiédl, I'm going to find the deposition 12 Q Andthethrow -- or, excuse me, the offset in
13 questionand I'll read it to you and see if your 13  Humble Exhibit 10 for that same indication on the
14 answer wastruthful at that time. Just give mea 14  Humble mapisapproximately 40 feet. Isthat correct?
15 minute. We'll come back to this. 15 A I'll accept that.
16 A All right. 16 Q I'msorry, | mischaracterized it. Somewhere
17 Q Moving on though, Doctor, with respect to the 17  between 10 and 40 feet?
18  segment that we've labeled 14B -- you find that on 18 A I'll accept that.
19  your Exhibit 1P? 19 Q Andfinaly on Humble Exhibit 11, again going
PO A Yes. 20  deeper, correct, in the upper Cockfield --
D1 Q Andwhat isthe offset for exhibit -- excuse 1 A Yes
P2 me, for Segment 14 -- I'll say 14B -- yes, 14B? P2 Q Andit shows to be somewhere on the order of
D3 A It's-- again, it's very hard to read the 23  40feet offset. Isthat correct?
P4 contour lines, but it's -- those are 50-foot contours. P4 A I'll accept that.
P5  It'slessthan 50 feet. 25 Q Andthen Humble Exhibit 12, whichis, again,
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1  deeper into the upper Cockfield, above the middle 1  hydrocarbons beneath it?

2 Cockfield, shows that there's no fault. Would you 2 A Yes

3  also accept that? 3 Q Soisit again evidence that the Jackson

4 A You haveto be careful how you phraseit. 4  shaeisaconfining unit, that it has secured

5 Q Allright. Well, it doesn't show afault on 5  hydrocarbons that have been produced for more than 70

6  thedepiction, doesit? 6 years?

7 A Right. Andit showsno data. They had no 7 A No.

8 datathere. 8 Q Doaoctor, the -- | found no fault -- again,

9 Q Allright. That'syour understanding, 9  based on your evaluation of back-up information -- |
10  correct? 10  found no line that you've drawn, no fault that you say
11 A That's what the map shows. 11  exists, other than the two identified by the applicant
12 Q That'swhat the map shows. That's your 12  that showed an offset -- avertical offset of more
13  understanding, correct? 13 than 60 feet. Do you disagree with that statement?
14 A Correct. 14 A I'll agreewith that.

15 Q Again, weare -- based on our earlier 15 Q Earlier today we discussed a Fall-off test.

16  discussion from this morning, we are still talking -- 16 Do youremember that discussion?

17 if welook at TexCom Exhibit 72 -- about the horizons 7 A Yes.

18 inthe upper Cockfield just below the Jackson shale, 18 Q Andwhilel don't think you had very detailed

19  correct? 19  familiarity with Fall-off tests, are you familiar with

PO A Correct. 20  theterm of "radius of investigation"?

P 1 Q Wearenot talking about any mapped horizons 21 A Yes

P2 ineither the middle Cockfield or the lower Cockfield, 22 Q What does that mean?

P3  correct? 23 A That'sthe distance out for which thetestis

P4 A Correct. 24  characterizing the zone that's being tested.

D5 Q Doctor, do you have an opinion as to why 25 Q Allright. Areyou familiar with whether
Page 978 Page 980

1 Exxonwas particularly interested in mapping the upper 1  zone-- excuse me, whether a Fall-off test can depict

2 Cockfidd? 2 boundary conditions?

3 A The upper Cockfield isthe zone they're 3 A Yes

4 producing out of. 4 Q Andinfact, boundary conditions, Doctor, why

5 JUDGE EGAN: I'm sorry, you're going to 5  don't you explain what boundary conditions are?

6  need to speak into the mic. 6 A A boundary condition could be aceiling

7 WITNESS COLLIER: It'sthe zone they 7 fault. It could be a pinch-out of the unit that's

8  were producing out of. 8 beingtested. For instance, if it'sasand -- let's

9 Q (By Mr. Riley) Infact, inthe history of 9  say you go out athousand feet and the sand is no
10  the Conroefield, the upper Cockfield isthe 10 longer present there, it becomes an impermeable
11  productive zone. Isthat correct? 11 barrier. Varioustypes of things you can detect if
12 A Correct. 12  you have aboundary condition -- it could be afault.
13 Q Andthereisnot production -- or has not 13 It could be what geologists call a pinch-out.

14  historically been production from the middle or lower 14 Q Itaso could be an opening into amore

15 Cockfield. Isthat also correct? 15 transmissive sand, could it not? It simply measures a
16 A Correct. 16 differentiation and pressure at aboundary. |sthat
17 Q Would it indicate to you, Doctor, as an 17  correct?

18  expert geologist, that the Jackson shaleis an intact 18 A Correct.

19  barrier layer or confining unit by the fact that for 19 Q Soitisneither -- it doesn't haveto bea

PO some 70 years there's been oil and gas production from 20  ceiling feature, it could actually be amore

P1  the upper Cockfield? 21  transmissive sand, correct?

D 2 A That statement is not entirely true. P2 A Correct.

D3 Q Allright. If there were fractures or faults 23 Q And areyou aware of the radius of

P4 in the Jackson shale that were transmissive 24  investigation for the Fall-off test?

P5  verticaly, would that not have led to release of the 25 A No.
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1 Q If I represented to you that it was 1500 feet 1 words, most wells don't have APl numbers. Isthat
2 or more and showed no boundary conditions, can you 2 correct?
3 reach any conclusion? 3 A Yes. | don't know if -- many of the old
4 A Ifit--if it looked at 1500 feet and showed 4  wellspre-fifties or forties, somewhere in there, they
5 no boundary conditions based upon that test, for the 5  wouldn't have them.
6 interval that they weretesting, you could surmise 6 Q Allright. And, Doctor, | think thisis, to
7 theré€'s no boundary condition. 7 some extent, afunction of mislabeling in the
8 Q Soyouwould think though -- well, isthe 8  application of aboring log or alog -- excuse me, |
9 testvalid for consideration in this case? 9 guessit'san electric log -- of -- that was |abeled
10 A It would be evidence that you would want to 10 inthe application C-425, and you've indicated on this
11 ook at, yes. 11 exhibit that the log total depth is 12,494 feet?
12 Q Anditwould still, whether it'sa-- let me 12 A Correct.
13  withdraw that question -- 13 Q Andthat -- was that because you found it in
14 Yourelied on earlier in your testimony 14  theapplication labeled -- I'm sorry -- labeled C-425?
15 saying what you thought the applicant should have 15 A Correct.
16 modeled in terms of permesability, correct? 16 Q Could you take aminute and look at that |og,
17 A Yes. 17 if you haveit before you?
18 Q And for that reason you must think that the 18 A | don't haveit with me.
19  Fall-off test wasreliable, correct? 19 Q Allright. Let me provide you acopy. But
PO A Yes 20 itisinthe applicant's exhibitsin the well logs
D1 Q And even though it perforated different sands 21 Volume 3 of 15, Page 58 of 58. So it should be right
P2 than the applicant proposes to perforate within the 22  at the back.
P3  sameinjection zone, would you also agree thetest is 23 Do you have it now in your hand, Doctor?
P4 valid in determining whether there are any boundary 24 A Yes.
P5  conditions within the radius of investigation? 25 MR. RILEY: Does everybody else have it?
Page 982 Page 984
1 A For the radius investigation for the interval 1 Q Doaoctor, if you'd look at the -- first of al,
2 that was perforated in the test. 2 the applicant labeled the document C-425. |sthat
3 Q Okay. Well, if the interval that was 3  correct?
4  perforated was 100 feet or 90 feet, and it was 4 A Correct.
5 perforated in the lower Cockfield sand, would you find 5 Q And that was your reason for identifying with
6 it tobehelpful in evaluating any boundary conditions 6  the map that's depicted in your Exhibit 1Q?
7 inthelower Cockfield sand for aradius of 1500 feet? 7 A Correct.
8 A Yes. 8 Q |Ifyoulook at it alittle more closely
9 MR. RILEY: May | have just a minute, 9  perhaps, could you -- do you find where it describes
10  Your Honors? 10 thelocation of that well or the well that that log
11 JUDGE EGAN: Yes. 11  represents?
12 Q (By Mr. Riley) Doctor, I'd liketo call your 12 A Yes
13  attention to your Exhibit 1Q in the application. If 13 Q And that would be 500 feet from the -- and
14 you would take amoment and pull that out, let's 14  it'sFNWL, and that stands for from northwest line,
15  discussone of your notations on that exhibit. 15 correct?
16 A | haveit out. 16 A That's correct.
17 Q All right, Doctor, there is a notation on the 17 Q And 800 feet from east line, correct?
18 TC Howell survey that gives an APl number. Canyou 18 A Fromthe east line of the lease and survey.
19  tell uswhat an APl number is? 19 Q Andwould you agree with me that that
PO A It'sthe American Petroleum Institute, and 20  corresponds on the map to Well No. C-426? If you'll
P1  it'saunique number assigned to -- at least to modern 21 look at adry hole up inthe TC Howell survey in the
P2 daysassigned to every well. 22 upper left-hand -- excuse me, right-hand portion of
D3 Q Allright. Andisit correct over the course 23  that survey?
P4 of time, Doctor, the APA -- excuse me -- the API P4 A Wadll, it may. It depends on where they put
P5  numbers are relatively recent developments? In other 25 the northwest line.
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1 Q Doesthewsdll log -- 1 A Yes.
2 THE REPORTER: I'm sorry, | didn't hear 2 Q Isityour position that every fault within
3 theend-- 3 theareaof review that you mapped in your Exhibit 1P,
4 MR. RILEY: I'm sorry, there was 4 doesevery one of those faults extend upward to the
5  something -- 5 surface?
6 WITNESS COLLIER: That was me. 6 A No.
7 Q (By Mr. Riley) Doesthewell log indicate 7 Q What stopsthem?
8 thatitwasadry hole? 8 A Some faultswill die out structurally and --
9 A Thewell log does not indicate that it was a 9  they'll just -- they just die out. At the end they
10 dry hole. 10 terminate.
11 Q Okay. And the-- asbest you can tell from 11 Q Okay. Isityour testimony in your prefiled
12 looking at the depiction -- or the description in the 12  that all of the faults that you've depicted in Exhibit
13  waell log of the well location -- can you -- can you 13 1P aretransmissive laterally across the faults?
14 identify thewell log asrelating to C-426? 14 A No.
15 A Asfar asthe description? Asfar asthe 15 Q Canyou be more specific which ones are and
16 location? 16  whichonesaren't?
17 Q Yes,gir. 17 A No.
18 A It'snot going to agree exactly, because it 18 Q Areall thefaultsthat you depicted in
19  saysit's 500 feet from the northwest line and 19  Exhibit 1P transmissive vertically upward?
PO 800 feet from the east line. 20 A No.
D1 Q Butit'scertainly not Well 425. Can we at 21 Q Do you know which ones are?
P2 least agreethat far? 2 A No.
P 3 A Yes 23 Q Youmentioned in your prefiled -- on Page 11
P4 Q Thatisthewell logthat you're relying on 24 of 41 of your prefiled testimony, you mention on Line
PS5 for the depth that you associated with Well C-425, 25  3about liquidsinjected are connate. Can you please
Page 986 Page 988
1 correct? 1  explain what connate waters are?
2 A Yes. 2 A Connate water is-- alot of logging people
3 MR. RILEY: Thank you, Doctor. | have 3 useittorefer to the naturally-occurring fluids that
4 no further questions and | pass the witness. 4  areinaformation.
5 JUDGE EGAN: Mr. Williams? 5 Q Thank you.
6 CROSS-EXAMINATION 6 MR. RILEY: What page was that on?
7 BY MR.WILLIAMS: 7 JUDGE EGAN: Page 11.
8 Q Good afternoon, Dr. Collier. My nameis John 8 MR. WILLIAMS: Page 11 of his prefiled.
9  Williams. | represent the Executive Director. 9 JUDGE EGAN: Line3.
10 JUDGE EGAN: Microphone. 10 MR. WILLIAMS: Line3.
11 MR. WILLIAMS: I'm sorry. Thank you. 11 Q (By Mr. Williams) On your Exhibit 1C, the
12 A Good afternoon. 12  photographs of faults -- the one, two, three, fourth
13 Q Canyou hear me now? 13 page-- Mr. Riley was asking you about the Big Barn
14 A Yes. 14 East Fault. Canyou tell mewhat in that photograph
15 JUDGE WALSTON: Yes. 15 tellsyou that thereisafault there?
16 Q Dr. Cadllier, does every fault visible at the 16 A You notice from where the vehicle is parked
17  surface extend 6,000 feet below the surface? 17  coming back out towards us, you notice theresa
18 A No. 18  section of the road that's repaved.
19 Q Do somefaultsthat are visible at the 19 Q Okay. Thelighter part of the photograph?
PO surface extend that deep? 20 A Wadll, it'sthe dark part you see --
D1 A Yes. 1 Q Okay. Thedark part.
D 2 Q Doesevery fault that exists at 6,000 feet P2 A Thedark part. Thatisrepaved. Thisisa
P3  below the surface extend upward to the surface? 23  fault-- and | misspoke earlier. It's Carl Norman,
D 4 A No. 24 N-o-r-m-an, not Newman.
P5 Q Do some? 25 Q Right.
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1 A Thisisafault that Carl Norman has been 1 alinear -- to curve alinear feature that many times
2 monitoring for over 20 years. And what you see here 2 those prove out to be faults. But you don't have
3 isthat periodicaly you get enough of abump in the 3 enough evidence here, so you just call it alineament,
4 road that they have to go in there and smooth it out 4 which meansit'sreally an abnormal or -- you don't
5 andrepave part of it. And that's what they've done 5 normally seethose types of straight to slightly
6 here 6  curved features on the surface.
7 Q Okay. Some of these other faults -- other 7 Q Okay. And onyour Map 10 you have identified
8  photographs showing cracksin the pavement, how doyou | 8  afeature known as a sinkhole down toward the
9  distinguish cracksin the pavement from a fault from 9  southeast perimeter of the two-and-a-half mileradius.
10  cracksin the pavement because of some failure of the 10 Theresablueletter "I" marking the spot. Isthat
11  subbaseintheroad? 11 thesinkhole you have pictures of in Exhibit 1C?
12 A That'sagood question. You want to, one, 12 A Yes.
13  look and seeif there's any evidence for anything 13 Q | haveto admit I'm having trouble seeing a
14  subbaseinthe-- along that part of theroad. Is 14  sinkholein these pictures. Could you help me
15 thereaculvert? Isthere something else extending 15 identify it?
16  out on either side, maybe a previous road? 16 A Notice sinkhole isin quotation marks.
17 If you don't find any kind of evidence 17 Q Okay.
18  for something that could have collapsed, you look for 18 A | didn't know what elseto cal it. The
19  subtle or not-so-subtle differencesin elevation. 19 featureissolargethatitis--itisvery hardto
PO It'sbasicaly abumpin theroad. You go from one 20  getitwithin any pictures.
P1  side of these cracks to another. And when you feel 21 Q Okay.
P2 that bump and you get out and look at it, and you see 22 A Soit's-- notice there's a chain-link fence
3 that thereisan offset, that is evidence to support 23 aroundit. It'salarge eliptical-shaped body. Then
P4 that that is -- there's strong evidence that could be 24  thetrees-- realy kind of the edge of it starts with
5  afault. Certainly not every crack intheroadisa 25  that brush line or tree line inside the fence.
Page 990 Page 992
1 fault. Andwethat -- there were some of these roads 1 Q Okay.
2  that had alot of cracks going straight down the road 2 A And when you read the articles about the
3 foralongdistance. Andwe got on -- the further we 3  early development of thefield, they lost adrilling
4 looked we saw that was just poor road construction and 4 rigononelocation. They lost achristmastree on
5  poor subbase. 5 another. They had a collapsed feature that resulted
6 There'salinearity to it that also 6 inafeature 200 feet in diameter and about -- they
7 sometimesyou can -- you can see extending very subtly 7  estimated to be 800 feet deep. So they had a number
8  off on either side. You may see this continue off 8  of blowouts. That's why took the pictures and that's
9  acrosstheroad and a subtle change in elevation. 9  why it'sin quotation marks.
10 Q Okay. Onyour Exhibit 10, the map of these 10 Q Okay.
11  surface faults, to the left of the four proposed 11 A It'snot aclassical geological sinkhole.
12  TexCom wellsyou've got along curving yellow line, 12 Q Right. Could you explain what a christmas
13 andyou've got the -- the nameis"Lineament." Could 13 treeisinthe oil business?
14 you explain what that is and how you discovered that? 14 A A christmastreeisthe structure that sits
15 A Yes. Underlying most of that yellow line, 15 ontop, and it'sthe -- the valves, the piping, that
16  you can see-- thisis based upon -- | think thisisa 16 controlsthe accessto the well and by which the gas
17 LIDAR image and you can see the subtle indication 17 flowsout. Itkind of lookslikea-- 1 guessa
18  underneath that line for much of the length of a 18 roughneck's christmas tree.
19 littledrainage. And you can see how the drainage 19 Q It'snot likein abuilding construction
PO kind of linesup in adightly curved area. 20  wherethey put the juniper on top of the building when
D1 Thiswas one that was pointed out to me 21  they finish the --
P2 by Bob Ringholz with Fugro Geophysical. They had a P2 A No, no.
P3  retired geologist who was -- who is a contemporary of 23 Q No? Okay. Inacouple of placesin your
P4 Carl Norman, and that's what he specializesin. So he 24  prefiled -- and I'll direct you to Page 23 of your
P5  wasnot willing to identify this as afault, but it's 25  prefiled testimony --
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1 A (Witness complies) 1 A Yes.
2 Q --onlLineslland 12, you say, "Thisalso 2 MR. WILLIAMS: I'll accept those answers
3 meansthat the application is administratively 3 and passthe witness, Y our Honor.
4 incomplete." 4 JUDGE EGAN: All right. Any further --
5 A Yes 5 any further redirect, Mr. Walker?
6 Q Doyou seethat? 6 MR. WALKER: Yes, maam. Just afew
7 A Yes. 7 questions, if | may.
8 Q Haveyou ever worked for or been an employee 8 REDIRECT EXAMINATION
9  of the TCEQ or any of its predecessors? 9 BY MR.WALKER:
10 A No. 10 Q Dr. Callier, you were asked about the Big
11 Q | remember you saying that you've worked on 11 Barn East Fault. Do you recall that line of
12 Classll well applications. Have you beeninvolved 12  questioning?
13  with any applications before the TCEQ or its 13 A Yes
14  predecessors? 14 Q How close doesthe Big Barn East Fault get to
15 A No. 15 theareaof review based upon your observation and
16 Q Inyour experience with Class I1s before the 16 research?
17 Railroad Commission, do you get notices of deficiency 17 A Itisright on the edge, but within the
18  on those applications? 18 two-and-a-half mile areaof review.
19 A | never received any. 19 Q Allright. Isthereaparticular reason or
PO Q Okay. Butyou'refamiliar with the NOD 20  rationalefor not classifying afault as major or
P1  process-- 21 minor if in fact one doesn't so classify?
P2 A Yes 2 A Yes. Agan, as| mentioned this morning, it
P 3 Q --ingenera? 23  would depend upon for what purpose you were
P4 Do you have aworking idea of what 24 identifying faults. Andin the context of the
PS5  things, either at the Railroad Commission or TCEQ, 25  application, the applicant is charged with identifying
Page 994 Page 996
1 that staff look for in their administrative review of 1  thepresence of faults and fractures, and then having
2  anapplication? 2 identified them, to look at every one and decide
3 A Yes 3 whether or not they're transmissive. So it makes no
4 Q And could you please give us an idea of what 4  differenceif it'samajor or minor fault. Major and
5 thosethingsare? 5  minor faults can both be transmissive. They can be
6 A Wadll, inthe context of thisthey're looking 6  conduitsfor the upward or the downward movement of
7 for dl of the wells that's within the two-and-a-half 7 fluid. Sointhat regard it doesn't make any
8 mileareaof review. And theterm may beincorrect 8 differenceif it's major or minor.
9  there"inadministratively" incomplete. Certainly 9 Q Isit possible for fluid to migrate through
10  there are anumber of -- there are approximately 100 10  oralong afault that has a four- or five-foot throw?
11 more water wells within the two-and-a-half mile area 11 A Yes
12 of review than what the applicant identified. 12 Q I think there has been some discussion
13 And so | will admit that the term 13 earlier, Dr. Callier, of alack of correlation --
14  "administratively incomplete" may be incorrect, but 14 MR. RILEY: Mr. Walker, could | ask you
15  thetechnica part of what they submitted is certainly 15 to speak into the microphone? I'm having trouble
16  incorrect, for which TCEQ, you know, may or may not 16 hearing you.
17  have had any knowledge of that. All they could go on 17 MR. WALKER: I'm sorry.
18  wasthe map that was provided, and that map was taking 18 Q (By Mr. Waker) 1 think there was some
19  the Water Development Board groundwater databasewith [19  previous testimony about the lack of correlation
20  wellsthat have state ID numbers, and that's the only 20  between the map fault lines. Isthere perhaps some
21  basethat they utilized to prepare that map. 21  explanation you can give for that fact | guess?
D 2 Q Okay. So areyou willing to admit then that P2 A Yes, if welook at acouple of consequences,
23 this-- instead of being administratively incomplete, 23 | wasquestioned earlier regarding my exhibit -- let
24 thisapplication could have been technically 24  me make sure | have the right one -- Exhibit M, which
25  incomplete with thisinformation? 25 isfrom the 1972 Railroad Commission hearing. And
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Page 997 Page 999
1 your question s, isthere areason for lack of 1 MR. RILEY: My legal basisisthis
2 correlation from one map to another, from one strata 2 witnessisnot alegal expert and cannot interpret the
3 toanother. Andwe walked through Humble Exhibit 8, 3  TCEQ rules, and has never worked in this area, which
4 9,10. And then on 11, most of the faults right up 4 would be another reason for objecting.
5 closeto our injection wells, those faults disappear. 5 JUDGE EGAN: Other than -- you want to
6  And thereason they disappear, there's no well 6 lay abetter predicate?
7  control. Thewellsdidn't go degp enough. 7 MR. WALKER: Thank you, Your Honor.
8 And so if the wells don't go deep 8 Q (By Mr. Wdker) Dr. Collier, istherea--is
9  enough, you have no datato do any mapping. That's 9 thereaquadlification for the kinds of faults that are
10  why you natice that there's no contour lines over 10 to beset forth in the application?
11  virtudly dl of the TC Howell survey on Humble 11 A None
12  Exhibit No. 11. Therearen't any at all on Humble 12 Q Anything, asfar asyou know, that only
13  Exhibit No. 12. And you seethesamethingon Humble 13  magjor, substantial faults are to be designated?
14  Exhibit 13 and 14. 14 A No qudificationsin regard to that.
15 And what you see isthe area that 15 Q Inyour experience as a hydrogeologist,
16 they're mapping shrinks asyou go from 8, 9, 10, 11, 16 Dr. Collier, why isit important to locate all of the
17 12. And the areathat they're mapping shrinks because 17 faultsthat can belocated, within the area of review?
18 they don't have any well control. They don't have any 18 MR. RILEY: Objection. Same abjection.
19  wadlsthat went deep enough. 19 Hesnever done an application for any type of well --
PO So are there faults on the map? No. 20  disposd well, Class|l or Class| -- and thisis
P1  Aretherefaultsthat exist there? The map doesn't 21  obvioudly referring to an area of review being a
P2 tell you oneway or the other because they had no data 22  regulatory requirement, not some generic term;
P3  for that interval. And that's the same rationale for 23  therefore, | don't think he's qualified to answer that
P4 the Geomap maps. They didn't map all the faults. And 24  question.
P5  for many of these others you have quote -- in 25 JUDGE EGAN: Overruled.
Page 998 Page 1000
1 quotation marks discrepancies from one map to another 1 Q (By Mr. Walker) You can answer the question,
2 depending upon the number of logs they had available 2 Dr. Callier.
3 thewellsthey used. And that'swhy these 3 A Any timeyou do any kind of study of the
4 differences. 4 subsurface and you want to determine if you can have
5 Q Thank you, Dr. Collier. Let meask you if 5  vertical migration from one bed to another, not only
6  you recal the testimony concerning TexCom Exhibit 74 6  doyou havetolook at those beds and the properties
7 and areference to aline on there that was designated 7 of those horizons or beds -- and in this case welll
8 14A. | believe you tetified that that reference or 8  takethe Jackson, which is athousand feet of mudstone
9  that designation was incorrect. Isthat right? 9 andshale, onitsown, if there was nothing else, that
10 A Yes. 10  would be a suitable confining unit and a barrier to
11 Q If you subtract that particular designation, 11  vertica migration.
12  how many faults did you discover in your research 12 But if you have faultsin the area -- or
13  within the area of review? 13 if you have artificial penetrations, but we're talking
14 A That makes 23. 14  about faults here -- if you have faultsin the area
15 Q Let meask youthis: How many faults did the 15 belowitand aboveit and init, then that'sabig red
16  applicant designate in the application? 16 flag, and you haveto look, asisrequired in the
17 A Two. 17 application, tolook at all the faults and identify
18 Q Dr. Cadllier, during your review of the TexCom 18 them because they can potentially be transmissive.
19  application, did you have an occasion to review Rule 19 Q How many faults, Dr. Callier, did you -- or
PO 331.121 of the Texas Administrative Code? 20  haveyou located that extend down into the upper
D1 A Yes. 21  Cockfield area?
D 2 Q What isthe requirement set forth in that P2 A 19 of these.
P3  particular rule with respect to delineation of faults? 23 Q Doesthat involve having excluded the one
D 4 MR. RILEY: Objection. 24  that was referenced as 14A on Exhibit 74?
P5 JUDGE EGAN: Your legal basis? 25 A Yes.
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1 Q Do you know, Dr. Collier, if al of those 1 thecement had deteriorated in some of the wells. So
2 faults, those 19, extending down into the upper 2 inthe 1975 paper they have a mathematical formulafor
3 Cockfield, are they transmissive? 3 modeling fluid flow behind pipe, behind casings, out
4 A No, | do not know if al of them are. 4 intheangular space. They had to include that in
5 Q Do you know if none of them are transmissive? 5  their reservoir modeling.
6 A | doknow that that is not correct. Some of 6 The second conduit that they identified,
7 them aretransmissive. 7 going back to this Exxon Exhibit No. 31, the
8 Q All right. With respect to your research in 8  next-to-last page, is migration across faults due to
9 thisparticular case -- and let me direct your 9  juxtaposition of sands. And then the third one on the
10  attention to the 1975 paper, the Whitson, Davies and 10 farrightismigration of fault plain to shallow
11  Burns paper -- did you find any information that 11 sands.
12 reflected fluid migration through any mudstone in the 12 Q Dr. Callier, let me ask you, in your
13 areaof review? 13 professiona opinion, hydrogeologically how would you
14 A Yes, that's one of the -- that paper is 14  categorize the subsurface geology, given everything
15  Exhibit . Exxonwas having troubleinthefield 15 that you've talked about today, of this area of
16  because they werelosing their gap of gas from these 16 review -- smple, complex -- how would you categorize
17  main Conroe sands, and the gas was migrating upward 17 it?
18 into the upper Cockfield. That'sthat pipe log that 18 A It'scomplex. The faulting here makesit
19  welooked at earlier. 19 complex. Thereare anumber of faults scattered
PO And if you turnto | and turn to the 20  throughout the Conroefield. And there are a number
P1  second page, which is Page 814, and look at Figure 2, 21  of faults scattered throughout the area of review.
P2 that'sthe type electric log. And so you see this box 22  Most of them are in the subsurface, but thereisa
P3  around first main Conroe sand and 2 through 6 main 23  surface expression of the lineament and one fault even
P4 Conroe. Those producing intervals were losing the gas 24  onthesurface. Thereis-- it'svery complex because
P5  upinto the upper Cockfield. 25  theresfaulting at 500 feet; there's faulting within
Page 1002 Page 1004
1 So Exxon started doing a study, and this 1 thelower part of the Jackson confining unit that was
2 study isreferenced in some of the other Railroad 2 mapped back in the 1950sin afield trip guidebook;
3 Commission hearings. And what they found was they 3  andthen there'sfaulting in various -- in all these
4  werelosing their gas because of a pressure 4 zoneswithin the upper Cockfield.
5 differential and they developed the field. And the 5 And then when you skip to the Geomap and
6 gaswasin part migrating up fault lanes. So they 6  look at the base of the Y egua or the lower part, the
7 evendrew adiagram of thisthat -- they didn't put it 7 base of the Cockfield, they catch -- evenin their
8 inthe 1975, but they put it in their Railroad 8  very smplified map in the sense they didn't try to
9  Commission hearing that we've been referring to here 9  look at every well -- even just selecting just afew
10 earlier today, the 1979 hearing. 10  well logs and mapping they caught faulting below at
11 If you turn to the last page -- that's 11 thebaseof the Yeguaaswell. Soit'svery complex
12 J. Andif youturn to thelast page of J-- the 12  structuraly.
13  next-to-the-last page. Thelast pageisthisplastic 13 MR. WALKER: Thank you, Dr. Collier.
14 withamap inserted. And turn to the page before 14  [I'll passthewitness.
15 that, and you can see Exxon'swork in '72 and 15 JUDGE EGAN: Lone Star?
16  everything was put together in the '75 paper. 16 MR. GERSHON: No questions.
17 And they show you the conduits -- the 17 JUDGE EGAN: Mr. Forsberg?
18  three conduits that they said existed within the 18 MR. FORSBERG: Nothing, Y our Honor.
19  Cockfield. Onewas communication through wellbores 19 JUDGE EGAN: Ms. Collins?
PO and behind pipe. 20 MS. COLLINS: No questions. Thank you.
D1 JUDGE EGAN: Andwhat? 21 JUDGE EGAN: Mr. Riley?
D 2 WITNESS COLLIER: Through the wellbores P2 MR. RILEY: Yes, | have several.
P3  and behind pipe, behind the casing. 23 JUDGE EGAN: Bereminded that thisis
D4 JUDGE EGAN: Okay. 24  recross.
P5 A Andin the 1975 paper they talk about that 25 MR. RILEY: Yes, maam.
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1 CROSS-EXAMINATION 1 it

2 BY MR.RILEY: 2 Q Or none of them could. Isthat also true,

3 Q Doaoctor, | thought | understood you to say 3  Doctor?

4 that thereisn't adequate datain the Exxon materials 4 A No, because you see that with the faults that

5 todetermine any faultsin the lower Cockfield. 5  you have -- that the applicant identified.

6 A Thefaultsthat are determined in the lower 6 Q Sovyou're certain of two, the ones that the

7 Cockfield are not in the Exxon data. | never said 7  applicant hasin its application, correct?

8 that. 8 A Yes.

9 Q I'masking you, when you were going through 9 Q Sothe other faults you have no evidence,

10 thisjust amoment ago with Mr. Walker, and you were 10  zero, none at all, that they extend into the lower
11  explaining why you think there is faulting that must 11  Cockfield, correct?
12  beconsidered in this application, I'm asking for your 12 A There are not maps constructed on that.
13  evidence of any faultsin the lower Cockfield? 13 Q Soyou have no evidence, Doctor, that those
14 A That isthe Geomap structure map on Horizon 14  faultsthat you've depicted extend in the lower
15 B. 15 Cockfield, correct?
16 Q Sol should look simply at the Geomap 16 A Correct.
17  structure map on Horizon B for all of your evidence of 17 Q Youexplainedto Mr. Walker just afew
18  faulting in the lower Cockfield? 18  minutes ago that you are able to determine which of
19 A Wéll, that needsto be -- no, | would not 19 thosefaultsare transmissive. Isthat correct?
PO just look at that. That isthe only map that's 20 A No, | did not say that.
P1  present mapped on that horizon. 21 Q You said that you knew that some of those
D 2 Q Okay. Let metry onemoretime. Tell meall 22  faultswere transmissive, correct?
P3  of your evidence and indicate to me where your faults 23 A Yes.
P4 arefound on Exxon materials or otherwise that are 24 Q How do you know that if you're not able to
PS5  mapped in the horizon that we've been discussing, the 25  tell uswhich faults are transmissive?
Page 1006 Page 1008

1  lower Cockfield. 1 A Because Exxon in their studies show that

2 A The Exxon did not map the lower Cockfield. 2 certain faults within the field are transmissive.

3 Q Isyour answer then, Doctor, that you have no 3 Q Okay. Which faults did Exxon show are

4 evidence of any faultsin the lower Cockfield? 4  transmissive?

5 A | have no evidence of any maps constructed on 5 A They do not identify which particular faults.

6 thelower Cockfield. 6 Q Wdl, that's your conclusion, that Exxon did

7 Q Okay. What isall your evidence of all the 7 notidentify where it was losing its gas cap and which

8 faultsinthelower Cockfield? 8  wellswereinvolved?

9 A Thefaultsthat are found in the upper 9 A They identified throughout the whole field.
10 Cockfield, thereis good geological -- avalid 10  They did not -- they did not do a compilation of which
11  geological conclusion isthat some -- not many or al 11 faults were transmissive and which were not.

12 of these faults -- would extend even into the lower 12 Q My question isdifferent, Doctor. Were they
13  Cockfield. 13 discussing certain wellsin which they were losing
14 Q Wéll, which ones, Doctor? Since you have 14 their gascap?

15 valid, geological conclusions and good science behind 15 A They were discussing the whole field.

16  your opinion, I'd like for you to be specific asto 16 Q They were discussing the whole field. They
17  which faults extend into the lower Cockfield. 17 didnot explain any further or detail in any greater
18 A Any or al of them are capable of extending 18  detail wherethey werelosing production because of
19 into-- 19 thelossof the gas cap?

PO Q That'snot my question, Doctor. Based on -- 20 A Not that | remember.

P1  inyour opinion, in al the data you've reviewed and 1 Q You said that Exxon explained that it had
P2 al thetime you've spent on this application, | would 22  threereasons-- I'm sorry, you said that Exxon was
P3  likeyou to tell me which of these faults extend into 23  concerned that it was losing its gas cap, correct?
P4 thelower Cockfield. P4 A Correct.

P5 A Asl said, any or all of them can extend into 25 Q And can you tell me, Doctor, the difference,
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1 if any, between transmissivity of gasand fluid in 1 within the Cockfield, correct?
2  substrata? 2 A Correct.
3 A Gaswill be more transmissive than aliquid. 3 Q Sotherewas no indication even of
4 Q Okay. Soitispossiblethat gas could 4 transmission of gas outside of the Cockfield formation
5  transmit through these faults and liquid would not, 5 through the Jackson by faults, correct?
6 correct? 6 A Not in the Exxon data.
7 A Correct. 7 Q Isthere some other data where you found
8 Q Sotheindication of gastransmissionina 8  evidence of transmission through faults into upper
9  faultisnot necessarily indication of fluid 9  dtratum --
10  transmission, correct? 10 A Yes.
11 A Wdll, gasisafluid. 11 Q Andwhat dataisthat?
12 Q You understand what | mean, correct? 12 A If youlook at the 1936 AAPG article on the
13 A Correct. 13 fidd-- thisis Exhibit No. G, the fault map the
14 Q Sogastransmission as opposed to oil or 14  application isbased on -- and turn to Page -- if you
15  water would not indicate that oil or water could 15 turnto the second page of 737 at the bottom, the
16  transmit across that same fault, correct? 16 history of thefield, "The site of the Conroefield,
17 A Itis-- you could have cases where that 17  after gas seeps had been found on the Rhodes farm ...
18  could bethecase, but it isan indication that the 18  had attracted the attention of alocal group of men.
19 faultistransmissive. 19 Thefieldwas--"
PO Q Didyou find anywherein the -- well, 20 Q [I'msorry, I'mnot hearing. You'rereading
P1  transmissive, but again transmissive must be qualified 21  intothe book and I'm trying to hear what you're
P2 intermsof what is transmitting across the fault, 22  saying.
P3  correct? 23 A "Thesite of the Conroefield, after gas
P4 A Correct. 24 seeps had been found on the Rhodes farm on the WS
P5 Q So back to my question: If we'retalking 25  Rhodessurvey," the field was first flagged because of
Page 1010 Page 1012
1  about water, thereis no evidence in the Exxon 1  gasseepson the surface.
2  materiasthat any of the faults described by Exxon 2 Q Wevediscussed gas. | asked about ail, ail
3 that were causing aloss of its gas cap are 3  andwater.
4 transmissive of water, correct? 4 A Andthenif you go further in the report --
5 A Correct. 5 there'sareferencelater in the study that they
6 Q Nor isthere any indication that those faults 6  believethat the conduit for the migration of thisis
7  aretransmissive of dil. Isthat also correct? 7 through the faults.
8 A Correct. 8 Q Thatwasin 1936. Am | understanding you
9 Q Infact, Doctor, there's no indication that 9  correctly?
10  oil production was lost in the Exxon studies, correct? 10 A Yes
11 A (No response) 11 Q Téell me, isthere production of oil or gas
12 Q Other than through loss of the gas cap, which 12  abovethe Jackson shale in the Conroe field?
13  depressurizes the reservoir, thereis no indication 13 A Yes
14 that oil was leaking through the Jackson shaleinto 14 Q Soisitmorelikely or lesslikely that any
15  upper zones. Isthat correct? 15 gasseepsand/or any oil production seeping -- or oil
16 A Through faults, correct. 16 coming to the surface isfrom stratum -- productive
17 Q Well goto artificia penetrationsin a 17 oil and gas stratum above the Jackson shale rather
18 minute. But through faults you found no evidence that 18 than below the Jackson shale?
19  any of thefaults are transmissive or water or ail, 19 A | would say it'smore likely because its
PO correct? 20  sourced deeper. So that is probably what sourced the
D1 A Correct. 21  shallow gas even above the Jackson. And then the
D 2 Q Infact, | think you said, Doctor, if I'm not 22  additional problem you havein thefield is-- issome
P3  mistaken, that the transmission of gas that Exxon was 23  of the blowouts they had in the past are believed to
P4 concerned with was transmission within the Cockfield 24 have charged up some of the shallow sands and --
P5  entirely -- not through the Jackson, but entirely 25  because they were conduits for migration all the way

35 (Pages 1009 to 1012)

MONDAY, DECEMBER 17, 2007
VOLUME 4



HEARI NG ON THE MERI TS
SOAH DOCKET NO. 582-07-2673 TCEQ DOCKET NO. 2007-0204- \WDW
Page 1013 Page 1015

1 up through the Jackson up into the shallower sands or 1  stratum, the potential for a blowout occurs. |sthat

2 al theway up to the surface such as you havein 2 right?

3 the-- 3 A Yes.

4 Q I'mtalking about faults, Doctor. Areyou 4 Q Sopriortodrilling into that strata can we

5  talking about something different now? I'm talking 5 fairly conclude that it was under high pressure and

6  about faults. 6  confined?

7 A About faults. 7 A Yes.

8 Q Yourereferring to artificial penetrations. 8 Q So other than the artificial penetration --

9  WEelIl cometo that, | promise. 9  and perhaps bad practicesin drilling that well and
10 A Allright. 10  describing that event -- or, I'm sorry, in that
11 Q But let'stalk about faults. 11 event-- that's not indicative of anything other than
12 A All right. The APG article references 12 asolid confining layer, correct.
13  permeable faults as being conduits for bringing gas 13 A Waéll, these are called -- these are leaky
14  specifically -- and | don't remember if it references 14 faults. They are not solid in the fact that they do
15  oil and water -- up from the Cockfield up to the 15 lesk --
16  surface or in shallow sands above the Jackson. 16 Q Areyou talking about faults again? Because
17 Q How many millions of barrels of oil have been 17 | wasnow taking about artificial penetration. |
18  produced from the Conroe field? 18  assumed ablowout was associated with someone drilling
19 A Severa hundred million. | think it's -- 19 inanoail field not taking proper precautions and
PO maybe over 500. 20  pressure -- and hitting areservoir under extreme
P1 Q Andwould that indicate to you that there are 21  pressure and that material coming to the surface and
P2 some good, solid confining layers in the Jackson -- 22  blowing out the well.
P3  excuse me, in the Conroe field? 23 A Correct.
P4 A Yes. 24 Q Allright. Sowhat doesthat have to do with
D5 Q Now, Doctor, you wanted to talk about 25 faults?

Page 1014 Page 1016

1 artificial penetration, so let's talk about them. 1 A I'velost your train on your question. |

2 Your discussion of blowouts and other happeningsin 2  guess--

3 theail field, do you have any knowledge of where 3 Q Okay. Weweretalking about blowouts and

4 those events occurred? 4 artificial penetrations. Areyou back to where we

5 A Therewasonethat occurred -- it's 5 werediscussing?

6  referenced as occurring on the -- within the area of 6 A Right.

7 review inthe A-672 J. McHorse survey -- 7 Q Allright. And ablowout isindicative of a

8 Q Pleasetell mewhat you'relooking at so | 8  solid confining layer until penetrated by an

9 canrefertoit. 9  artificia penetration, correct?
10 A Weéll, if welook at any of your maps -- we 10 A Correct.
11 canlook at 1P or 1Q. Andthisisreferenced, | 11 Q How deep was the well that you've been
12 believe, inthe 1936 AAPG article. The blowout 12  discussing as ablowout on survey A-672?
13  section starts on Page 772 of the article. 13 A | believeit was completed in the upper
14 Q And which tract or survey were you referring 14  Cockfield.
15 to? 15 Q Sothat would again indicate that the Jackson
16 A It'sthisoneright here (indicating). 16 shale-- atleast in the area of that survey -- wasa
17 Q Téel methe nameagain. | can't seethat 17  strong barrier to migration of hydrocarbons, correct?
18 far. 18 A Correct.
19 A It'sthe A-672 J. McHorse -- M-c-H-o-r-s-e. 19 Q Doaoctor, isthere adifference between the
PO Q Okay. Now tell meif I'm wrong, Doctor, that 20  movement of oil or gasin the subsurface versus water?
P1  ablowout, when oneistalking about drilling an ail 1 A Yes
P2 wadll, istheresult of pressure, correct? P2 Q Could you explain that?
D3 A Yes, that's one way to get it. 23 A Wadll, they have different buoyances; they
D 4 Q Sowhen one does not take the proper 24 have different densities.
P5  precaution in drilling into a pressurized underground 25 Q Sooail floatsto thetop. Isthat correct?
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1 A Correct. 1 flagand apermit should be not be granted. |sthat

2 Q And onewould find the gas on top of the ail, 2 correct?

3 correct? 3 A | won't agree with all of that.

4 A Correct. 4 Q Waéll, tell me which portions you agree with.

5 Q So, therefore, they are under pressure and 5 A They'reabigred flag and they have to be

6 they move upwards. Isthat correct? 6  examined closely to seeif the artificial

7 A Correct. 7  penetrations -- if you have the plugging records -- if

8 Q Asfor gravity, does gravity operate in the 8  they have been plugged properly, if they have been

9  subsurface? 9  cased properly. Thered flag doesn't mean that you're
10 A Yes 10 going to not be able to have an injection well in
11 Q Andisitfair to say that fluids of 11 their vicinity, but they have to be characterized and
12  different density would separate the same way they 12 anayzed, each one of them.
13  wouldin -- above the subsurface or on the surface? 13 Q Andyou gave testimony in acasein Wise
14 Inother words, greater density fluids would go to the 14  County where you said there were too many artificia
15  bottom and higher density fluids -- or, excuse me, 15  penetrations around a proposed Class 1 injection well
16 lower density fluids would come to the top? 16 and, therefore, the permit should be denied. Isthat
17 A Yes. 17  correct?
18 Q Ascompared to the brine that isin the lower 18 A No, | would not accept that characterization.
19  Cockfield, do you have any knowledge of the density of  [19 Q Wadl, inany event, you testified on behalf
PO theinjectate? 20  of intervenorsin that matter and were opposed -- that
P1 A Theinjectate -- no. 21  were opposed to the issuance of the Class |1 permit
P2 Q Thatisproposed by -- 22  application.
P 3 A No, | don't. 23 A My testimony in that case was not that there
P4 Q -- TexCom? 24 weretoo many, but there were artificial penetrations
P5 Would you expect it to be different from 25  within the area of review for which there was not

Page 1018 Page 1020

1 thebrine? 1 sufficient documentation and evidence of proper

2 A Yes. 2 plugging.

3 Q Inwhat way? 3 Q Okay. Which is more important, the area of

4 A Weéll, | presumeit's hot going to be exactly 4 review or the cone of influence?

5 thesamedensity. It won't have the same salinity. 5 A They are both important.

6 Q Would you expect it to be more dense or less 6 Q Which onewould you think would be more

7  dense? 7 important for purposes of determining whether any of

8 A | would predict that it would be less dense. 8 theartificial penetrations are likely to be

9 Q Okay. 9 transmissive of any injectate?
10 A Butagain, | think the exact injectate has 10 A The cone of influence, if it ismodeled
11  not been specified. 11  properly.
12 Q Soyoudon't know, isthat -- 12 Q Andyou don't do any modeling, so | can't ask
13 A | redly don't know. 13  you questions about whether it was modeled properly in
14 Q Allright. Let'sgoto-- let'ssee here. | 14 thiscase, correct?
15  think you said in redirect examination that artificial 15 A Wadll, we talked about this morning as far as
16 penetrations are abig red flag or something on that 16 the parameters--
17  order. Doyou recall your answer to Mr. Walker's 17 Q Right, but -- I'm sorry. We aso talked
18 question? 18  about you've never run amodel, you've never submitted
19 A Yes. 19  anapplication to TCEQ, and you have no earthly idea
PO Q Allright. You havetestified in other 20  onwhether it was modeled correctly in this matter
P1  matters-- in fact, the only other disposal well 21  other than you disagree with some of the input
P2 matter where you've given testimony on the same 22  parameters?
P3  points-- isthat correct? -- that artificial 23 A 1 will accept the first half of your
P4 penetrations or alarge number of artificial 24  statement, but the second half you can look at the
P5  penetrations around an injection well are abig red 25 parameters and you can have an earthly idea when you
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1 look at the parameters that were used in the input 1 faultsinthe area, determine which ones are
2 modd. Andyou don't have to have ever ran amodel to 2 nontransmissive and go ahead and constrain your
3 know whether or not the input parameters are correct. 3 modeling based upon that.
4 Q Allright. And | understand your position on 4 Q Andthat'swhat Mr. Grant said he did in his
5 that. Haveyou reviewed Mr. Grant's testimony in this 5  review of the modeling. He ran his own modeling
6 matter? 6 calculation considering the fault that we've been
7 A Yes. 7  discussing -- | think it's Item No. 30 or Fault No. 30
8 Q Doyou agree with Mr. Grant's conclusions 8 inthe spreadsheet -- excuse me, in the exhibit we put
9  regarding how he modeled the reservoir? 9  together, Exhibit 74, correct?
10 A Yes 10 A Correct.
11 Q Okay. Again, based on you agree with his 11 Q And Mr. Grant said that he modeled that using
12  input parameters as opposed to the applicant's input 12 adifferent program as a nontransmissive pressure
13  parameters? 13  barrier, correct?
14 A Yes 14 A | believethat'sright.
15 Q Tél methe difference between the two models 15 Q Do you agree with how Mr. Grant modeled the
16  that wererun by Mr. Grant and the ones that were run 16  reservoir?
17 by Mr. Casey. 7 A I'll accept his modeling.
18 A Inthe application they're using a 10 square 18 Q Okay. Isthat to say, Doctor, that you agree
19  mileareafor doing the reservoir modeling. Ten 19  with Mr. Grant's assessment of the faulting in the
PO square miles, that's about, you know, alittle bit 20  areaand how he modeled the reservoir?
P1  bigger than athree-mile square. And that'stoo big a 21 A Hedid not model as many -- he did not, |
P2 block to use when you look, potentialy at the nature 22  think, identify as many faultsin the area as we did
P3  of faults. If you have faultsthat are 23  onour map.
P4 nontransmissive faults, that's basically -- that's not P4 Q Infact, heidentified one other fault, which
P5  aconservative calculation. 25  wasab0-foot offset fault and that he thought would
Page 1022 Page 1024
1 Q Do you know the difference between the two 1 not make adifferenceinthe moddl. Isthat correct?
2 models, the one that Mr. Grant used and the one that 2 A Correct.
3 Mr. Casey used? 3 Q Soaswediscussed earlier, none of your
4 A | believethey used different programs. 4  faults-- not asingle one -- shows an offset greater
5 Q Okay. Do you know the difference between 5 than 60 feet, and that's being generous, isn't it,
6  thosetwo programs? 6 Doctor?
7 A No. 7 A Correct.
8 Q Your statement about 10 square miles being 8 Q Soif Mr. Grant, who you have adopted his
9  too big ablock to use, | thought you testified 9  reservoir modeling, since you don't actually do that
10 earlier that the applicant modeled -- asyou 10  yourself, you accepted his reservoir modeling and he
11  understood it -- asif there were no boundariesin the 11 hasdismissed afault --
12  modd. 12 MR. WALKER: Your Honor, | haveto
13 A Well, heused a 10 square mile. 13 object at thistime. |'ve been quite patient. |
14 Q Sotherewas-- the applicant did depict or 14 believeall of this questioning is outside the scope
15 did model aboundary condition as you describe, a 10 15 of recross.
16  square mile boundary, correct? 16 MR. RILEY: It'snot at al. He
17 A Yes. 17 testified about the transmissivity of faults and which
18 Q Soyour disagreement with the applicant's 18 faults were transmissive and which faults were not
19 modd isthat you think the 10 square milesistoo 19 transmissive. He gave testimony about conduits and
PO big? 20  how the subsurface geology was complex and how it
D1 A Yes. 21  should be modeled.
D 2 Q What model -- what square mileage would you P2 JUDGE EGAN: I'm going to let you go --
P3  modd? 23  overrulethe objection, but --
D 4 A Youwould have to -- in order to model it P4 MR. RILEY: I'mgoing towrap upin 10
P5  properly, you would have to go in and identify all the 25  or 20 minutes.
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1 JUDGE EGAN: Thank you. 1  consider the fault nontransmissive.
2 MR. RILEY: Could | have the last 2 Q I'veasked you adifferent question, though,
3 question read back? | lost my train of thought. 3 didn'tl, Doctor?
4 (The last question was read as 4 A I'd havetoread -- | haveto hear the
5  requested) 5 question again.
6 Q (By Mr. Riley) Mr. Grant found one other 6 Q The question was regarding the contaminant
7  fault that he thought should have been considered in 7  plume, the constituent of concern to many of the
8 theareaof review, correct, Doctor? 8  people participating in this case, which is more
9 A Correct. 9  conservative in modeling areservoir, to consider a
10 Q And hereviewed many of the same documents 10  fault transmissive or nontransmissive, if you know?
11 that you reviewed. Isthat also correct? 11 A It would beto consider it nhontransmissive.
12 A | don't have alist of what documents he 12 Q Would be more conservative?
13 reviewed. 13 A Yes.
14 Q Allright. Butinany event, he didn't think 14 Q Intermsof lateral extent of the plume?
15  that the 50-foot offset or throw was a fault that 15 A Wadll, yes, because by -- it's the pressure
16 needed to be considered in hismoddling. Isthat 16  buildup you'reinterested in and the directionin
17  true? 17  which thefluid will move.
18 A Correct. 18 Q Now, let'sgo to -- pressure buildup relates
19 Q Which faults of the onesthat you've 19 toartificia penetrations, correct?
PO identified would you have incorporated into a model of 20 A It canrelate to them.
P1  thereservoir? 21 Q Wadll, what else doesit relate to?
P2 A Wdll, if | had been doing the application, as 2 A Wall, your question -- the significance of
P3  required by the application, having identified the 2?3  artificia penetrations?
P4 faults, then | have to do a determination of whether 4 Q Yes
P5  or not the fault istransmissive. And | would -- 25 A Thesignificance of artificial penetrations
Page 1026 Page 1028
1 Q Doctor, I'm going to ask you one more time: 1 isthey areaconduit if the pressure increasesin the
2 What faults would you have included in the modeling? 2 subsurface to move fluid up verticaly.
3 A And-- 3 Q Okay. Infact, you gave an answer to
4 Q I'mnot asking what you interpret TCEQ 4 Mr. Walker's questions explaining that artificial --
5  requirementsto be or how you would do TCEQ business 5  regarding the study that Exxon did and the reason
6 if youwereinfact employed by the TCEQ. I'm asking 6  you're concerned about transmission in the Cockfield
7 you what faults you would have employed or used in the 7  formation. You gave -- at least your first reason was
8  model? 8  Exxon was concerned that well bores -- the cement in
9 A | donot know until | determine the 9  wellbores had deteriorated?
10  transmissive or nontransmissive nature of the faults 10 A Correct.
11  that are north of the northern-most fault that is -- 11 Q Sol assume from that that some part of your
12  that the applicant hasidentified. 12  concernregarding transmission of injectate that would
13 Q Soyouwould only consider -- if you consider 13  bepart of the TexCom proposal would occur through
14  additional faults, you would only consider the ones 14  artificial penetrations?
15 that are north and -- or west of the big red line 15 A It could potentialy, yes.
16  across Exhibit 1P? 16 Q Thepoint I'm asking you, Doctor, is, if you
17 A If the-- if thebig red line fault was 17  know, the relationship between artificial penetrations
18  considered a nontransmissive fault, then those would 18 and the pressure gradient calculated as the cone of
19  bethe onesto concentrate on. 19  influence?
PO Q Doctor, if you know, which is more 20 A You have to decide whether or not you're
P1  conservative in terms of determining the extent of the 21  going to assume that the artificial penetrations and
P2 plume, the contaminant plume? |sit more conservative 22  at what pressure they would bleed off, or if they're
P3  or less conservative to consider afault transmissive? 23  openwhen you first start the injection.
D 4 A Itwould be-- well, if you're looking at P4 Q And areyou familiar with the assumptions
P5  your pressure buildup, then it's more conservative to 25 madeby Mr. Casey in his modeling regarding any
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1 artificial penetrationsin the cone of influence? 1 aTCEQ public water supply database, correct?
2 A | believe he regarded them -- that the -- the 2 A Correct.
3 mud weight would be sufficient so that no fluid would 3 Q I think you would agree with me that the TCEQ
4 move up verticaly. 4  hasaccessto that database, doesit not?
5 Q Anddid Mr. Grant agree with those 5 A Correct.
6 caculations? 6 Q | think you'd agreed with me that the
7 A | don't remember that. 7  applicant used the Texas Water Development Board
8 Q Arethereany particular artificial 8  databasefor itsplot of water wellsin the area,
9  penetrations that you are concerned with in this case? 9  correct?
10 A Wédll, the applicant identifies over 200 of 10 A They used the -- the Water Board ground water
11 theartificial penetrations as having incomplete or no 11 database.
12  recordson. Soyou have to be concerned with any of 12 Q Groundwater database. And those are wells
13 thoseif you have -- if you don't have the records, if 13 that have been assigned state identification numbers,
14  youdon't know what happened to the wellbores. 14  correct?
15 Q Soevenif | had an artificial penetration, 15 A Correct.
16 say,in--let'spick a-- inthe A-688 survey, looks 16 Q Theadditiona -- what database did you
17 like BY Sitton -- that would be an artificial 17  use--the additiona ones|'ve mentioned are three,
18  penetration of concern? 18 correct?
19 A The ones of concern would be one when you 19 A You mentioned --
PO finished your reservoir modeling, and if it was based 20 Q | mentioned the TCEQ public water supply
P1  upon the proper parameters, then based upon that you 21 database. | mentioned the Texas Water Devel opment
P2 would be especially concerned with artificial 2?2  Board groundwater database. And you used three
P3  penetrations within that radius of influence. 23  additional databasesto come up with your number of --
P4 Q Okay. The cone of influence, correct? 4 A Weused two additional, the Lone Star
P5 A Yes. 25  Groundwater Conservation District database, and then
Page 1030 Page 1032
1 Q Soit'sfair -- even though you disagree 1 thefourth one was the Water Development Board
2 perhaps with the way the applicant did the reservoir 2 reported drillers log database.
3 modeling -- it isfair to look at the artificia 3 Q Okay. Without disclosing any information
4 penetrations within the cone of influence, correct? 4 regarding what you found, did you not also use -- I'm
5 A Yes. 5  sorry, the P-2 database that relates to oil and gas
6 Q Of what relevance then is your discussion -- 6  exploration?
7 somewhat lengthy discussion -- of the water wells -- 7 A Yes
8  artificial penetration for water wellsin the area of 8 Q Sothe additional two databases for water
9 review? 9  weéllsthat you used are a database where water well
10 A Well, asfar astechnical completeness and 10 drillersfeed that information into the Texas Water
11 accuracy of the report, the applicant was charged with 11 Development Board, correct?
12  doing an inventory of any water wells within the area 12 A Correct.
13  of review. 13 Q Do you know of any quality control on that
14 Q Soit'ssimply aregulatory concern, not a 14  databaseorisit merely an onlline database available
15 technical concern from the perspective of water wells 15 towater well drillers?
16  being drilled into the upper, middle or lower 16 A They can submit their wellsonline. They can
17  Cockfield? 17  al still submit them in hard copy. But they are
18 A Correct. 18  required to submit adriller'slog on every well, and
19 Q Soagainit'sfrom aregulatory perspective, 19 thereisapendlty if they -- if they're caught not
PO onethat you don't actually have experience with, as 20  submitting --
P1  to whether the TCEQ required the four or five database 1 Q Okay. And | think when we discussed thisin
P2 reviewsthat you performed in order to come up with 22  your deposition, you did not know on what frequency,
P3 126 water wellsin the area of review? 23  if any, that water well driller database migrates into
D4 A Correct. 24  the Texas Water Development Board database that
P5 Q And the database review that you did included 25  assigns state well numbers, correct?
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1 A Correct. 1  production from the Vicksburg and Frio formations?
2 Q Similar questions regarding the Lone Star 2 A | don't know the answer to that. Inthe area
3 Groundwater Conservation District's database. Do you 3  orinthe Conroefidd?
4 know how that database is compiled? 4 Q Just anywhere in and around Montgomery
5 A It's-- | don't know the exact particulars, 5 County --
6 no. 6 A Wadll, in the area, that would be yes.
7 Q Do you know how long the groundwater 7 Q Okay. Andisn't the Vicksburg-Frio at a much
8  conservation district has maintained that database? 8  shallower depth than the Cockfield?
9 A No. 9 A Yes.
10 JUDGE EGAN: Anything further, 10 Q Isn'tit truethat over time shallow gas
11 Mr. Riley? 11  depositsdo seep to the surface -- over geologic
12 MR. RILEY: Just one second, Judge. I'm 12 time-- at asow rate?
13  just checking my notes. | don't believe so. 13 A Yes, itcan.
14 No, thank you, Judge, | have no further 14 Q Andinyour Exhibit 1J, the next-to-last page
15 questions. 15 that showed the schematic cross sectionsindicating
16 JUDGE EGAN: All right. | just want to 16  migration paths--
17  mention for the record that Texas -- TexCom Exhibit 17 A Yes.
18  No. 74 was never offered. 18 Q -- can afault be transmissive of gas
19 MR. RILEY: Isthat the-- | would like 19  pressure but not transmissive of liquid pressure?
PO to offer that. | wasgoing to actually use it with 20 A Yes.
P1  another witness on rebuttal, but at thistime I'll 21 Q And how much -- how much pressure difference
P2 offerit. 22  doesthere haveto befor gasto migrate along a
P 3 JUDGE EGAN: Any objection to TexCom 23 fault?
P4 Exhibit No. 74? 24 A | don't know.
D5 MR. WALKER: No. 25 MR. WILLIAMS: That'sall, Your Honor.
Page 1034 Page 1036
1 JUDGE EGAN: Therebeing none, itis 1 Passthewitness.
2 admitted. 2 JUDGE EGAN: Any further redirect?
3 (TexCom Exhibit No. 74 admitted) 3 MR. WALKER: Nothing further, Your
4 JUDGE EGAN: All right. Didthe ED have 4 Honor.
5  any further questions? 5 JUDGE EGAN: The witness maybe excused.
6 MR. WILLIAMS: Yes, | havejust three or 6  Thank you.
7 four, Your Honor. 7 WITNESS COLLIER: Thank you.
8 JUDGE EGAN: All right. 8 JUDGE EGAN: Do y'all want to take a
9 RECROSS EXAMINATION 9  break at thispoint or --
10 BY MR.WILLIAMS: 10 MR. WILLIAMS: A short oneto put all
11 Q Dr. Cadllier, back to your Exhibit 1G, and you 11  our stuff back.
12 mentioned under the history of the field gas seeps had 12 JUDGE EGAN: Okay.
13 been found on the Rhodes farm in the WS Rhodes survey? (13 MR. RILEY: I'vegot to get set up, but
14 JUDGE EGAN: Could you move the speaker 14  thenI'mready --
15  closer to you? 15 JUDGE EGAN: How about 10 minutes?
16 MR. WILLIAMS: I'm sorry. 16  WEell reconvene at aquarter to 3:00.
17 Q On Page 2 of 1G, you mentioned about the gas 17 (Recess: 2:32 p.m. to 2:47 p.m.)
18  seeps had been found on the Rhodes farm in the WS 18 JUDGE EGAN: All right. We're going
19  Rhodes survey? 19  back ontherecord. It'sabout 10 to 3:00 on
20 A Yes P20  December 17th, 2007.
D1 Q Isthat WS Rhodes survey anywhere within the 1 The court reporter mentioned to me that
P2  areaof review for this application? 22  the-- there was some concerns about changes that were
D3 A | couldn't tell you that. 23  being made by the prefiled witnesses that were being
D4 Q Isittrue, Dr. Collier, that in the area of 24  made on the stand. So what I'd like each party to do
25  the Conroeoil feel thereis also oil and gas 25  after the hearing is send aletter to the court
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1  reporter of what has been changed on the prefiled 1 Ms Stewart?
2 testimony for each person that sponsored that witness, 2 MR. WALKER: We have no questions, Y our
3 andto copy everyone on those changes so that it's 3 Honor.
4  very clear. Any problemswith that? 4 JUDGE EGAN: Mr. Forsherg?
5 MR. RILEY: Noneat dl. 5 MR. FORSBERG: No questions, Y our Honor.
6 JUDGE EGAN: Good. And you can do that 6 JUDGE EGAN: Ms. Callins?
7 probably -- preferably before the close -- the court 7 MS. COLLINS: I do have some questions,
8  reporter issues her final so she can incorporate it 8 justacouple.
9 intotherecord. Soy'dl get with the court reporter 9 PRESENTATION ON BEHALF OF
10  and find out when she would like to -- or when they 10 LONE STAR GROUNDWATER CONSERVATION DISTRICT
11 would like to receive that. That will be fine with 11 (Continued)
12 me. And unlessthere'saproblem, well accept 12 PHILLIPR. GRANT,
13 y'al'sdates as being fine to do that. 13  having been duly sworn, testified as follows:
14 MR. FORSBERG: Y our Honor? 14 CROSS-EXAMINATION
15 JUDGE EGAN: Yes. 15 BY MS COLLINS:
16 MR. FORSBERG: | would just say for the 16 Q Mr. Grant, I'm sorry if you can't see me.
17  record, the -- | submitted redacted and corrected 17 Tl try toleanin as much as possible.
18  versionsto the court reporter, and | believe it 18 I noticed on Page 5 of your prefiled
19 coversall of the changes that were made -- there's 19 testimony you stated that you'd prepared numerous
PO only one that was made on the stand, but that was 20 feasibility and siting studies for clients relating to
D1 included, and al the redactions were made. 21  thepotentia construction of Class| injection wells
D2 JUDGE EGAN: All right. Theonly ones 22  fortheir facilities. Could you tell mewhat a
P3  wereinterested are the ones that are actually made 23 feasibility study is?
P4 on the stand, because the order -- objections we've 24 A Typicaly, prior to preparing aClass |
P5  dready ruled on and we're pretty clear what that is. 25 injection well permit application, aclient will ask
Page 1038 Page 1040
1 Soit'sjust the changes that were made by each 1 that afeasibility study -- both geologically,
2 witnesson the stand. 2 engineering and reservoir study -- be performed to
3 MR. RILEY: Andtheonly reason | 3  determine whether the site is an applicable and
4 interrupted isthere were severa changes we made, but 4  acceptable siteto put a Class -- or to permit a Class
5 wealso applied a page which was marked as an exhibit. 5 linjectionwell. And parameters such as geology
6 Isthat satisfactory? Arewe okay with that or would 6  reservoir mechanics, and artificial penetrations will
7 youlike usto substitute -- 7 betypicaly included in that feasibility analysis.
8 JUDGE EGAN: If you've already made it 8 Q Okay. Sothefeasihility studiesthat you've
9  your letter can simply indicate they were made on the 9  doneare very much linked to geology and location. Is
10 record copy. And if anybody has any questions, they 10 that correct?
11  can consult the record copy. 11 A Correct.
12 MR. RILEY: Thank you, Y our Honor. 12 Q Haveyou done feasibility studies for any
13 JUDGE EGAN: Okay. | believe we're 13  other type of disposal facility?
14  taking Mr. Grant next or isit Dr. Grant? 14 A | believeinthe distant past in my career
15 MR. GRANT: No, it'sMr. Grant. 15 I'vedonethem related to landfills.
16 JUDGE EGAN: Mr. Grant. Come on up. 16 Q Okay. Arethosefeasibility studies that
17  Sincethere's been a huge break, let me go ahead and 17  you'vedonewith regard to landfills very similar in
18  haveyour swornin again, although heis being offered 18 that they involve whether the location and the geology
19  for cross, | believe. 19 issuitablefor the proposed activity?
PO (Witness sworn) Y our 20 A Yes, they are, but they're different in that
D1 JUDGE EGAN: Okay. Andwhichoneof you R1 they dea primarily with surface features and surface
P2 isgoing to be -- you had aready passed and it was 22  and near surface geology instead of deep geology.
P3  Mr. Hill. 23 Q Right. Okay. Arethey at al different
D 4 MR. HILL: That'sright. 24  other than the surface geology versus subsurface
P5 JUDGE EGAN: Okay. Mr. Walker or 25 geology?
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1 A There's no reservoir mechanics with a surface 1 Q Intheright circumstances. Asagenera
2 facility. 2 matter, what factors would you consider in determining
3 Q Okay. 3 whether one wastewater disposal method is better than
4 A That's the main difference. 4 another?
5 Q Haveyou ever performed afeasibility study 5 A Which isthe most protective of the
6 that actually compared one disposal method to another? 6  environment.
7 A Yes 7 Q Andthat involves geology and everything
8 Q Could you describe what those studies 8  we've been talking about, correct?
9 involved? 9 A Yes, alot of different aspects.
10 A Itwas primarily looking at whether a high 10 Q Okay. Assuming-- sol'm--1think I'm
11 total dissolved solids wastestream would be more 11  understanding you to say that you can't tell me today
12  amenable to deep well injection versus evaporation, 12 that overal injection isthe safest form of disposal.
13 incineration, or RO concentration in off-site 13 Isthat correct?
14  discharge. 14 A For agueous liquid waste in the Gulf Coast,
15 Q What factors did you use in making that 15 itisone of the safer methods of wastewater disposal.
16  comparison, if you can recall? 16 Q Okay. Tell mewhy you think that.
17 A The net amount of resulting waste that would 7 A It does not take awastestream. And if it
18  beleft in the biosphere or on the surface, the 18  still contains constituents that could pose a danger
19  economic cost for the various alternatives and, in a 19  to human health or the environment, it puts them away,
PO very limited way, the air emissions involved. 20  soto speak, into the deep subsurface where they are
P 1 Q Soisitfairto say in thefeasibility 21  nolonger in contact with the environment --
P2 studiesthat you've done comparing waste disposal P2 Q Assuming --
P3  methods, you weren't just looking at -- well, it 23 A -- the surface environment.
P4 sounds like you were looking at economic feasibility, P4 Q I'msorry, state that last part again?
PS5  perhaps even practicality. |sthat correct? 25 A They are not -- they are no longer in contact
Page 1042 Page 1044
1 A That iscorrect. 1  withthe surface environment.
2 Q Okay. Wasit donefor apotential Class 1 2 Q Okay. So assuming everything goes well and
3 waste -- nonhazardous waste disposal facility? 3  aspredicted, then you would prefer injection over any
4 A Yes, itwas. 4 other form of disposal. Isthat correct?
5 Q Okay. Andyou were doing that for the 5 A For certain wastes.
6 applicant in that matter? 6 Q Okay.
7 A The potentia applicant. 7 A Primarily liquid wastewaters with low
8 Q Potential applicant. So in your mind, does 8  concentrations of hazardous constituents.
9 feashility involve -- doesit involve the degree of 9 JUDGE EGAN: Could you speak up just a
10  environmental protection aswell as economics and just 10 little bit?
11 thepracticality of alocation, et cetera? 11 WITNESS GRANT: Yes, maam.
12 A ltinvolvesall of those. It'sonavery 12 Q (By Ms. Callins) And do you understand the
13  preliminary level, which is somewhat the definition of 13  wastestream in this case to be one of the preferential
14 feasibility study. And thefinal yes/no decisions are 14  wastestreams that you just mentioned?
15 left to the client. Recommendations can be given and 15 A Itisa-- at least the wastestream as
16 potential disadvantages of each disposal technique can 16 described in the TexCom application -- appears to have
17  benoted, but the final decision obviously isup to 17 low levelsof chemical constituents below the
18 theclient. 18 hazardouslevel, which, if injected into an
19 Q Okay. Soyou'regiving them alist of 19  appropriate reservoir, would be a good method of
PO options, basically, based on al the factors? 20  disposal.
D1 A Correct. 1 Q Okay. Sothe-- are you saying that you can
D 2 Q Okay. | think we've talked before about, 22  actually tell from the amount of information in the
P3  generaly, your opinion that injection is aform of 23  application that thistype of wastestream would be
P4 wastewater disposal is a safe method, correct? 24  among those that you would consider appropriate for
P5 A Intheright circumstances, yes. 25  Gulf Coast geology?
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1 A Based upon the data that is supplied in the 1 Q Thenumber of applications that you've worked
2  TexCom application, no specific concentrations of the 2 onfor Class| injection wells, if | remember your
3 various congtituents are given. However, based upon 3  testimony correctly, is20. Isthat correct -- or
4 thegeneral classifications of wastes and the fact 4 approximately 20?
5 thatitisbeing applied for as a nonhazardous 5 A | think that's a pretty good number. It may
6  wastewater injection well, it would appear, based upon 6  vary -- for new well permit applications --
7 what they have supplied in their application, to be an 7 Q It'son Page 4 of your testimony. And |
8  appropriate type of wastestream for deep well 8  don't-- | wasn't trying to make a point of it other
9 injection. 9  thanit does seem as though you've had a number of
10 MS. COLLINS: Okay. Thank you. No 10 applicationsthat you've been involved with before the
11  further questions. 11 TCEQ for the permitting of underground injection of
12 JUDGE EGAN: All right. Would it be 12  nonhazardousindustrial waste through Class |
13  Mr. Leeor Mr. Riley? 13 injectionwells, and | think your answer is at least
14 MR. RILEY: Me. 14 20?
15 JUDGE EGAN: Okay, Mr. Riley. 15 A That would be correct.
16 CROSS-EXAMINATION 16 Q Allright. Have you permitted any Class|
17 BY MR.RILEY: 17 injection wellsin the Conroe area or Montgomery
18 Q Good afternoon, Mr. Grant. 18 County?
19 A Good afternoon. 19 A No, | have not.
PO Q Mr. Grant, we've talked about this 20 Q Let'stak alittle bit about -- before we
P1  application previously in deposition. Isthat 21  getinto some other specifics -- the types of models
P2 correct? P2  that were utilized in the reservoir modeling as
P 3 A Thatiscorrect. 23  between the applicant and the model you used. We
P4 Q And I want to pick up to some degree where 24 talked about thisin your deposition, but as |
PS5  Ms. Callinsleft off. Isit fair to say that a number 25  understand it, you used a particular model that is
Page 1046 Page 1048
1 of theclientsyou represent are engaged in the safe 1  used by the TCEQ or offered to applicants by the TCEQ
2 processof liquid waste disposal into injection wells? 2 referred to as PRESS2. Isthat correct?
3 Isthat correct? 3 A Thatiscorrect.
4 A Thatiscorrect. 4 Q Allright. Andthe model that was utilized
5 Q AndI don't mean to oversimplify your 5 by Mr. Casey and, ultimately, submitted with the
6 testimony in this matter, but | think | can sum it 6  application, is-- I've heard it referred to as
7 up--Ithink youdoinfact sumit upinyour 7  BOAST98 -- | think that's the way we have it in the
8  testimony -- that you disagree with certain 8  prefiled testimony -- or BOAST98. | think it's
9  assumptions and parameters utilized by Mr. Casey in 9 BOAST98. Isthat correct?
10  hisreservoir modeling. Isthat correct? 10 A That iscorrect.
11 A Thatiscorrect. 11 Q Now, if I understood your deposition
12 Q But otherwise you do not see the injection 12 testimony, the PRESS2 modeling is based on algebraic
13  zone-- and I'm not speaking generally. I'm talking 13  equations, correct?
14 particularly the injection zone or the Jackson shale 14 A Yes, it'san anaytical solution to pressure
15  orthefaults that have been described by other 15 increase.
16  witnesses as disqualifying from an injection well 16 Q Andthe equations utilized in the PRESS2
17  perspective. Isthat afair characterization? 17  modeling are fundamentally algebraic equations. Is
18 A Generdly that isafair characterization. 18 that correct?
19 Q Let mego alittle moreinto the specifics. 19 A That iscorrect.
PO But | dowant to at least get clear on the record that 20 Q Andthe BOAST98 modeling that was utilized by
P1  you do not see the TexCom site and its proximity to 21  theapplicant, | think you acknowledged in your
P2 the Conroe oil field as a necessary -- as necessarily 22  deposition that it is a more complex model that takes
P3  disqualifying TexCom from having an 23  into consideration different parameters than the
P4 environmentally-safe operation. |Isthat correct? 24  PRESS2 model, and is based on differential equations,
D5 A That iscorrect. 25  correct?
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1 A It'safinite difference model and uses 1 theTexCom application used an analytical solution
2 similar input parameters; however, allows for certain 2 dmilar toonel would use.
3 reservoir heterogeneities which are additional 3 Q Andyou have no disagreement with that
4 reservoir descriptors beyond which the PRESS2 model 4  caculationinthe-- in TexCom's application. |s
5 dlows. 5 that correct?
6 Q Allright. And | think | asked you, as best 6 A The calculation of the plume front?
7 | could articulate it, in your deposition whether you 7 Q Yessir.
8  thought it was more likely or lesslikely -- the 8 A Notthat | can recall.
9 BOAST98 model was morelikely or lesslikely to 9 Q It'scertainly not identified in your
10 predict therea life or real world conditions. Do 10 prefiled testimony to my recollection.
11  youremember those questions? 11 A That iscorrect.
12 A | do remember those questions, yes. 12 Q Sowearethen back to discussing the
13 Q AmI correct in remembering your answer was 13  pressure -- pressure front, isthat --
14  vyes; that because it takes into account different -- 14 A  We'reessentialy back to discussing the
15  differing parameters, that it is more likely to 15 pressureincrease within the injection reservoir and
16  reproduce real world conditions? 16 theresulting cone of influence, depending upon which
17 A | believe my answer wasthat it is more 17  input parameters one uses.
18 likely to produce a descriptor of flow and transport; 18 Q Allright. Now, you have -- using the PRESS2
19  however, related to pressure increases, the 19 model, you have modeled the reservoir using 81
P20 differences between the two, assuming similar inputs 20  millidarcies as your permeability. Isthat theright
21 were put in, would be very minimal. 21  term?
D2 Q | appreciate that clarification. That's my 22 A That iscorrect.
23 recollection, too. But asit pertains then to flow 23 Q Andyou have input into the model or into
P4 and transport or transfer of the waste -- transport of 24  your solution using PRESS2 that the fault to the
P5  the waste plume, you would expect BOAST98to be more 25  south, approximately 4400 feet from WDW-315, is
Page 1050 Page 1052
1  accurate predicting? 1 nontransmissive. Isthat correct?
2 A Yes, the PRESS2 model does not predict flow 2 A Inoneof my scenarios | modeled it as
3 and transport of the waste. 3 nontransmissive. Inthe other | modeled isas
4 Q Okay. Inyour experience thenin utilizing 4 transparent (Sic).
5  PRESS2 with the TCEQ, how do you account for flowand | 5 Q Okay. Soyou did it both ways, so to speak?
6 transport in the permit applications you've worked on? 6 A Correct.
7 A For Class| nonhazardous injection well 7 Q Sothedifference then in your first modeling
8  permit applications, flow and transport is not solved 8  scenario was to change the permeability exclusively,
9  through PRESS2 or through BOAST98. It is presented as 9  correct?
10  ananalytica solution in aformula separate from 10 A The attempt in both models was to mimic the
11  PRESS2. 11 BOAST98 model with the exception of the permeability
12 Q Okay. Asbetween that formula separate from 12  and the no-flow boundaries.
13  PRESS2 and that analytical solution you described and 13 Q Okay. Let metryitadifferent way. Asl
14  the BOAST98 model, which would you think is more 14  understand it, in the PRESS2 modeling, one of the
15  predictive of real world conditions? 15 input parametersis the permeability, correct?
16 A The BOAST98 model is more predictive of the 16 A That iscorrect.
17  plumefront at the end of operations and subsequent to 17 Q Andthat isalsotrueinthe BOAST98
18  that. However, that was not used to determine the 18 modeling, correct?
19  plumefrontin BOAST98. The same analytical solution 19 A That iscorrect.
20  was provided by the TexCom application as | would do. 20 Q Inthe BOAST98 modeling that Mr. Casey
D1 Q Okay. I'msorry, | misunderstood -- | didn't 21  performed, the permeability was assumed or predicted
22 hear the last part of what you said. 22  tobe500 millidarcies, correct?
D3 A  The BOAST98 model was not used -- was used 23 A Thatiscorrect.
24 only to predict pressure increase within theinjection P4 Q Andinthe PRESS2 modeling that you
25  reservoir. The determination of the plume front for 25 performed, the permeability in al your scenarios was
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1 assumedto be 81 millidarcies, correct? 1 wherethe sands of the lower Cockfield would -- if the
2 A Thatiscorrect. 2 faultistransmissive as Mr. Casey modeled it -- would
3 Q Intwo of the scenarios you ran for -- in the 3  expand, so to speak, or the middle Cockfield would
4 PRESS2 model, you assumed the fault to the south, the 4 becomeavailable. Isthat what you understood from
5  4400-feet-away fault, to be transmissive, correct? 5 thetestimony in this case?
6 A Inone of the scenarios, not two of -- 6 A Itwasnot in the TexCom application that
7 Q I'msorry, | misunderstood. Okay. How many 7 gpecific delineation; however, | believe | heard
8  total scenarios -- 8  Mr. Casey notethat fact in his testimony.
9 A Correct. 9 Q Okay. Soin Mr. Casey's model, at 4400 feet
10 Q [I'msorry. | misspoke. | apologize. Soin 10 additiona sand -- assuming the fault to be
11 thefirst scenario you did, you assumed 81 11 transmissive between the lower Cockfield and the
12  millidarcies permeability and the fault to be 12  middle Cockfield -- becomes available, and you noted
13  transmissive, correct? 13 that asadifferencein -- from your PRESS2 modeling,
14 A Thatiscorrect. 14  correct?
15 Q And your conclusion was that the cone of 15 A Yes, that is an additional difference.
16  influence would not be the 750 feet that has been 16 Q Okay. Arethere other differences?
17  clarified in this hearing that Mr. Casey calculated, 7 A Not that can be compared directly between the
18 it would be some 3,000 feet. Isthat correct? 18  two models.
19 A 1 would need to look at my model outputs, but 19 Q Okay. Let'stak about the width of the
PO | believeit was somewhere in that range of distance. 20 injectioninterval. Didyou use 145 feet?
D1 Q Would you mind taking a moment and looking 21 A ldid.
P2 throughit if you have it before you and confirming my 22 Q Soyoudidn't limit the injection interval to
P3  recollection? 23  the 90 or so feet that is currently perforated. Is
P4 A Thedistance would be 3170 feet. 24  that correct?
P5 Q Soyour calculation that would most directly 25 A No, the purpose of my running these two
Page 1054 Page 1056
1 correlate with Mr. Casey's calculation is a cone of 1  modelswasto make as close a comparison with the
2 influence of 31 -- I'm sorry, 31 -- 2  BOAST modd as| could using similar input parameters,
3 A Yes, aradius of 3170 feet. 3 assimilar asl could get, and just varying one input
4 Q Andthat would correlate to Mr. Casey's 4  parameter, that being permeability.
5 cdculation of aradius of 750 feet, correct? 5 Q Your intention --
6 A I'm not exactly sure what you mean by 6 A AndI'm sorry -- and also whether the fault
7 "correlation" because we didn't use the same input 7  wastrans-- was afault -- a pressure barrier or not.
8  parameters. 8 Q Okay. Soat least your attempt was to
9 Q | understand. And I'm -- you use -- the only 9  vary -- inyour first scenario, which did not consider
10 differencein that input scenario -- your input 10 thefault 4400 feet away as nontransmissive -- Areyou
11  scenario and Mr. Casey's input scenario, other than 11  with mesofar, the 3,173 feet that you calculated as
12 thetype of model you ran, which you said were 12  the cone of influence?
13  equivalent -- was the permeability that Mr. Casey used 13 A 3,170 feet, yes.
14 was 500 millidarcies and the permeability you usedwas 14 Q 170. I'msorry. That model run, so to
15 81 millidargies? 15 speak, inthe PRESS2 mode -- your intention was to
16 A That's not the only difference between the 16 vary only oneinput and that was permeability,
17 two-- 17  correct?
18 Q That'swhat I'm trying to understand, so 18 A That was my intention, yes. There were
19 please explain. 19  small -- thethingsthat | could -- that | could match
PO A The other differencesin the BOAST98 model, 20  up -- structural dip in the BOAST moddl is not
P1  when the fault was reached some 4400 feet to the 21  inputable -- to use probably the incorrect term -- but
P2 south, the model thickness to the south expanded to 22 it cannot be input into the PRESS2 model. But the dip
P3  some 401 feet to the south of that fault as generated 23 isfairly dight, so it should make very little
P4 or as constructed within the BOAST model. 24  difference asfar asthe pressure increase goes.
P5 Q Okay. And that, according to Mr. Casey, is 25 Q Okay. Sothat -- | mean, | think |

46 (Pages 1053 to 1056)

MONDAY, DECEMBER 17, 2007
VOLUME 4



HEARI NG ON

SOAH DOCKET NO. 582-07-2673

THE MERI TS
TCEQ DOCKET NO. 2007-0204- \WW

Page 1057 Page 1059

1 understand that the PRESS2 model simply doesn't have 1 by the TCEQ prior to allowing injection to begin to

2 considered in it input parameters that go into 2 determine whether the Fall-off test derived

3 BOAST98. Isthat correct? 3  permeability is conservative related to the

4 A There are someinput parametersin BOAST98 4 calculation of the cone of influence as presented and

5  that cannot be put into the PRESS2 model because of 5 originaly in the application.

6 the heterogeneitiesin the reservoir, which can be 6 Q Sointhisapplication thefall -- excuse me,

7 added into the (inaudible) 7 the permeability represented by the applicant, the

8 THE REPORTER: I'm sorry, | didn't hear 8  average permesbility, is 500 millidarcies, correct?

9 thelast -- 9 A Asrepresented by the applicant at -- and the
10 WITNESS GRANT: The BOAST98 model. 10 applicant'smodel isrepresented as 500 millidarcies.
11  Those heterogeneities essentially being inthe BOAST98 (11 Q Isityour understanding that before any
12 modd is-- it was modeled, the slight structural dip 12  waste could beinjected the well would have to be
13 and the change across the fault to athicker -- to a 13 perforated asthe applicant has described in its
14  greater thicknessto the south. 14  application, and a Fall-off test -- adifferent
15 Q (By Mr. Riley) Isit accurateto say the 15 Fall-off test would have to be conducted to confirm
16 PRESS2 model considerstheinjection interval 16  that the 500-millidarcie assumption was conservative?
17  homogenous? 17 A If the applicant does perforate -- well, let
18 A Could you be more clear about homogenous 18 merephrasethat. Thisis, | guess, aunique casein
19  numbers? 19 that thewell wasdrilled 10 years ago. The permit
PO Q Wiél, you said that the BOAST98 accounts for 20  application has already been -- or the permit -- the
P1  more heterogeneity. Isthat correct? 21  completion report has already been turned in and the
D 2 A Correct. 22  Fall-off test has already been performed, and the
P 3 Q Sol would assume then, as sort of a 23  resultsof that Fall-off test have been submitted.

P4 corollary to that statement, that the PRESS2 model 24 What | am not sure about is whether -- although the
P5  would look at the reservoir as being more homogenous. 25  applicant states that they will perforate an
Page 1058 Page 1060

1 A Yes, more geologically homogenous in input 1  additional 45 feet of the lower Cockfield prior to

2  parameters, yes, if you want to defineit that way. 2 injection, that there is any vehicle regulatorily

3 Q Allright. 3 required that that be done. That isthe concern that

4 JUDGE EGAN: Mr. Grant, could you speak 4 | have.

5 upjust alittle bit or move the mic alittle closer? 5 Q Now, are you familiar with the general

6 WITNESS GRANT: Isthat better? 6  requirement in TCEQ rulesthat -- or, excuse me,

7 JUDGE EGAN: Yes. Thank you. 7 representationsin permit applications are

8 Q (By Mr. Riley) All right. With all those 8  enforceable?

9  considerations that you've described and we've 9 A Yes | am.

10  discussed, your objective -- at least in your first 10 Q Andwould you consider the applicant's

11  model run and the PRESS2 model -- wasto see what a 11 representation that it will perforate 145 feet in the
12  changein permeability did in terms of defining the 12  existing well to be enforceable under that general
13  coneof influence, correct? 13 provision?

14 A Thatiscorrect. 14 A | don't know. | don't know the answer to

15 Q Asl understand it, Mr. Grant, the TCEQ UIC 15 that.

16  program addresses permeability post permit -- in 16 Q Would you consider the -- could thiswell --
17  addition to pre-permit, there's a requirement post 17  assuming we weren't all herein this room and things
18  permit regarding permeability. Could you describe 18 had been different under the origina permit -- well,
19 that tothe ALJS? 19 let mestateit differently.

PO A Typicaly, when anew well isdrilled, a 20 Could the applicant inject waste if this
P1  completion report isturned into the TCEQ. Andin 21  permit were granted without any further regulatory
P2 that completion report is a Fall-off test which has 22  process?

P3  calculated or determined an average permeability for 23 A Without --

P4 the perforated interval. And that average P4 Q Without a new completion report, a

P5  permeability for the perforated interval is reviewed 25  confirmation of a Fall-off test and an authorization
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1 by the agency to accept waste, could all -- would none 1  with my colleague.

2 of that have to happen if this permit application is 2 A Thetabs are upside down.

3  granted? 3 (Laughter)

4 A | believethat'sapossibility. | don't 4 Q It'salot of paper. Takeyour time.

5 thinkit'sapossibility with the three undrilled 5 A Pagewhat?

6  permitted wells. But because of the unique situation 6 Q Page6of 24.

7 withthiswell, I'm not sure that any other, quote, 7 A | have Page 6.

8  unquote, safety checks would necessarily have to be 8 Q Yousee"Specia Conditions G," letter G?

9  signed off on by the TCEQ before injection was 9 A Yes, | seethat.
10  allowed. 10 Q Okay. Does not this condition address your
11 Q Allright. Could your uncertainty be 11 concernregarding the permittee's obligations with
12  resolved by acondition in the permit that said that 12  respect to WDW 315, which will become WDW 410?
13  the applicant must adhere to its representations -- 13 A It does not address issues related to
14  whether | think that's necessary or not or TCEQ thinks 14  specificaly performing another Fall-off test.
15 it'snecessary or not -- if there were aconditionin 15 Q If we added to the special condition that
16 the permit that said the applicant must perforate at 16 thiswell would follow the path of all other wells
17  145feet at aminimum of theinjection interval and do 17  that are recompleted in different intervals that the
18  aFall-off test and follow all of the requirements as 18 regulatory processthat'sin TCEQ rules would be
19 if thiswere abrand new well, would that relieve your 19 required just asit would for any other well, would
PO concern regarding the assumption made in the 20  that address your concern?
P1  application about 500 millidarcies? 21 A Waéll, therules for recompleting into another
D 2 A If the applicant were -- or if the TCEQ were 22  interval are not as complete as the requirements for a
P3  toincludein the final draft permit that the 23 new well asfar as confirming reservoir conditions.
P4 applicant perforate the additional 45 feet as noted in P4 Q Fair enough. Butif it wereto say that this
P5  the application, and that an additional -- a new 25  would betreated asif it were anew well after

Page 1062 Page 1064

1  Fall-off test be performed over that newly expanded 1  recompletion as described in the application's --

2  peforated interval, and that the results of that 2  detailedin that condition, would that address your

3 Fall-off test be reviewed to be conservative or if an 3 concern?

4 enlarged cone of influence were determined to be found 4 A If the specific issues, as| previously

5  based upon that permeability, and any additional 5 dtated, related to additional perforations, Fall-off

6 artificial penetrations within that enlarged cone of 6 tedts, recalculation of cone of influence,

7 influence were to be researched and found to be 7 reevauation of artificial penetrations within a

8  nonendangering as far as movement into aUSDW, then | 8  revisad cone of influence, and potential changesto

9  would feel alot better about that, assuming the issue 9  the operating parameters based upon the results of
10  of anontransfer -- or apressure boundary be 10 that remodeling and determination of any artificial
11  addressed in the modeling, | do believe that it would 11 penetration issues, were specifically addressed or
12  bepossibleto determineif that pressure boundary is 12 notedin here, then | would fedl alot -- | would feel
13  there and running anew Fall-off test. 13 likethat the concernsthat | have have been -- are
14 Q Let'sexplorethat, because that's where | 14  being addressed.
15 wanttogo next. But | recognize your answer was very 15 Q Allright. Sothat would take care of the
16 preciseand | do appreciateit. But | would liketo 16 Item No. 1 that we were discussing at a minimum, which
17  call your attention to Page No. 6 of the draft permit, 17  would bethe-- | don't mean to be coy or cute about
18 and Condition G. 18 it-- but whoiscorrect about the permeability or the
19 A Isthat in -- where would that be found in -- 19 average permeability in theinjection interval, 81
PO Q It'sTexCom Exhibit 27, Page 6 of 24 in 20  millidarcies versus 500, that would be addressed in
P1  Volume 11. 21  that process, correct?
D2 A Exhibit -- P2 A | believe the Fall-off test that would be
D3 Q I'msorry, it's Exhibit 27, Page 6 of 24. 23  subsequently performed after reperforating would
D 4 A InVolume 11 thereis no exhibit -- 24  addresstheissue of what the average permeability of
P5 Q Wadl, | wastold Volume 11. Let me confer 25 theinjection reservoir is. That is correct.
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1 Q Allright. And that would resolvethe 1  uncertainty regarding the well that's already drilled
2  difference you have with the application based on a 2 and what the requirements would be, but what about the
3 prior Fal-off test in adifferent interval; that 3 other three wells?
4 would be sorted out by a subsequent Fall-off test on a 4 A Itismy belief that the other three
5 new perforation if indeed that process was followed, 5  undrilled wells would have to meet the standards of
6  correct? 6  completion as set out in the TCEQ rules for
7 A Yeah, that would -- that would answer the 7  demonstrating those specific issues.
8  question related to the permeability of the reservoir 8 Q Soany uncertainty you have regarding
9  and-- but not necessarily the issue of a no-flow 9  additional Fall-off tests and pre-approval and, |
10  boundary. 10  guess, review of permeability and cone of influence,
11 Q Okay. Let'stak about the no-flow boundary. 11 that attaches only to the existing well, correct?
12  Therewas some discussion -- | think you've been here 12 A | believethat is correct.
13 for theentire hearing. If I'm mistaken, please 13 Q Mr. Grant, as| understand it -- and please
14 correct me. 14  correct meif I'm wrong -- that the modeling
15 A No, that is correct. 15 associated with aClass | well that we're discussing,
16 Q There was some discussion of whether a 16  whether it bethe PRESS2 or the BOAST98, that those
17  Fall-off test would show a pressure boundary. And, at 17 modelsand the TCEQ requirements regarding use of
18 leastin Mr. Casey's testimony, indeed a Fall-off test 18 those modelsimpose very conservative assumptions. Do
19  doesindicate whether there is a pressure boundary 19  you agree with that?
PO around thewell. Isthat correct? 20 A Yes, | agree with that.
P1 A Out to theradius of investigation of the 21 Q Andinyour experiencein dealing with Class
P2 Fal-off test, yes, it would be an indicator asto 22 | wells, have you found after completion of awell,
P3  whether there was a no-flow boundary, an enhanced 2?3  and conducting a Fall-off test that TCEQ has been lax
P4 permeability or enhanced thickness boundary, and/or 24 initsenforcement of its own requirements?
PS5 potentialy a partially penetrating reservair. 25 A Not with the permit applications that | have
Page 1066 Page 1068
1 Q Soagain, out to the radius of investigation, 1  submitted and the completion reports that | have
2 whichinan earlier Fall-off test was 1500 feet, 2 turnedintothe TCEQ. But | can only speak for my
3 correct? 3 own applications.
4 A | believethat is correct. 4 Q That'sal I'm asking you to do, sir.
5 Q TheFall-off test is useful to determine -- 5 How about the monitoring and reporting
6 for determining whether there are any pressure 6  requirementsfor UIC wellsin general, Class | wells,
7 boundaries, which could include a greater 7 arethey rigorousin your opinion?
8  transmissivity or greater permeability, or a 8 A | believethey are.
9  nontransmissive fault or other barrier, correct? 9 Q Could you describe what they are, what the
10 A It would be -- Fall-off tests within the 10 frequency isfor additional information being
11  radius of investigation can provide data which, upon 11  submitted to the TCEQ and what the review processis?
12  analysisand review of both the semi log and the log 12 A Arewetaking about after the well is online
13  curves-- which are essentially certain analyzable 13 andinjecting?
14 drafts of aFall-off test -- can pick up no-flow 14 Q Yes, let'stalk about that. What isthe
15  boundaries which would be potentialy either a 15 process, inyour experience in dealing with the TCEQ,
16 pinch-out or alaterally-sealing fault -- can, if 16 after awell isonline and injecting waste?
17  properly performed -- again, | should make that a 17 A Theannulus -- or annular system must be
18 caveat -- also determine if there's permeability 18  monitored continuously for any potential loss of
19  changes at some position out in the reservoir as well 19  annulus pressure, which would be an indicator either
PO asdetermining if thereis aleaky aquifer response 20  of casing or atubing leak above the packer.
P1  within the reservoir. 21  Typically, specific gravity, pH, maximum wellhead
D 2 Q Isthereany questionin your mind, 22  pressure are also monitored either continuously or on
P3  Mr. Grant, that for the three wells that are not 23 aregular basis.
P4 drilled, the same procedure would have to be followed P4 Annual waste treatment analysis for
P5  under TCEQ rules? | mean, | know you have some 25  wastestreams that do not vary are required to be

49 (Pages 1065 to 1068)

MONDAY, DECEMBER 17, 2007
VOLUME 4



HEARI NG ON

SOAH DOCKET NO. 582-07-2673

THE MERI TS
TCEQ DOCKET NO. 2007-0204- \WW

Page 1069 Page 1071
1  turned inwith an annual report. And yearly 1 thisannual testing or annual Fall-off testing is
2 mechanical integrity testing isrequired of the well, 2 done. Isthat your understanding?
3 which involves both aradioactive tracer test, an 3 A Thewell hasto be shut in for the Fall-off
4 annulus pressure test and an ambient pressure 4 testing. That's part of the Fall-off testing.
5  monitoring of the reservoir, which typically includes 5 Q Andthereisan annual requirement to conduct
6 aFal-off test. And that'sthe primary monitoring 6  aFall-off test based on the provision we just -- you
7  that goeson with aninjection well -- Class | 7  justread. Isthat correct?
8  injection well. 8 A Thatiscorrect.
9 Q AndI'm not an expert on these requirements 9 Q Andif the results of that Fall-off test
10 asyou are, sir, but in my reading there was a 10 showed adifferencein the conservative assumptions
11  requirement that if the reservoir pressure was not 11 that were madein the application, what would be the
12 responding as predicted, based on these annual reviews 12  process of the TCEQ in addressing the differencein
13  and reports then additional conditions could be placed 13 theFall-off test?
14  onthewell, including shutting the well in until the 14 A | donot believe thereis avehicle for the
15  pressure comesback inline. Isthat your 15 TCEQ to do anything about that after the permitis
16  understanding? 16 issued aslong asthe maximum injection pressure --
17 A Notrealy. My understanding is that if 17  wellhead surface injection pressure is not exceeded
18  the-- if the maximum injection wellhead pressureis 18  until thetime of permit renewa comes up, whichis
19  exceeded above that which is permitted, the well has 19 generaly on aten-year cycle.
PO to beshutinuntil -- well, it cannot be exceeded. 20 At that point the accumulated Fall-off
P1  If it exceedsit, the well hasto be shutin. And 21  testresultswould be presented in a permit renewal
P2 thenit can be turned back online once the pressure P2  application where the historical Fall-off tests would
P3  decreases below that maximum, but it is not allowed to 23  beincorporated into a new model, and a demonstration
P4 be exceeded during operation. 24  would be required that that model is conservative
P5 Q I'msorry, | misunderstood that requirement. 25  based upon the historical Fall-off tests over thelife
Page 1070 Page 1072
1  Therequirement then for Fall-off tests after the 1 of thewdll.
2 initial Fall-off tests, could you describe thosein 2 Q I'msureyou haven't had much experience in
3 moredetail? 3  TCEQ enforcement, but isit your testimony that if a
4 A Typicaly, with the mechanical integrity 4  Fall-off test -- an annual Fall-off test indicated
5  testing report, which gives the result of the annulus 5 that there was a greater cone of influence or that
6 pressuretest, and the radioactive tracer test, the 6  therewas an issue of endangerment that the TCEQ could
7 results of the Fall-off test -- if it's performed at 7 not addressit until the ten-year renewa ?
8  thesametime, and it's not required it be performed 8 A Typically the cone of influence is not
9  atthesametimebut istypically included with that 9  recalculated with each year's Fall-off test analysis.
10  report -- indicating what the calculated permeability 10  Just the permeability as-- or flow capacity is
11  of that Fall-off testis. 11 presented in that Fall-off test report. | do not
12 Q Wéll, I'm going to call your attention again 12  believethat the TCEQ provides enforcement action
13  tothe same exhibit we were working withamoment ago, [13 related to an anomalous Fall-off test permeability,
14  Page4 of 24. ThistimeI'mlooking at Section 8 -- 14  but provides enforcement action related to exceeding
15 Roman Numera VIII, Monitoring Tests Requirements, 15 the maximum wellhead injection pressure.
16  Subsection (c). Do you find that? 16 Q | understand. The cone of influenceis
17 A Yes | do. 17 caculated on what timeline? My understanding -- do |
18 Q Couldyou read it into the record, please? 18  understand correctly that the cone of influence
19 A "The pressure buildup in the injection zone 19 contemplates 30 years of injection?
PO shall be monitored annually, including, at a minimum, 20 A Yes, the -- the application guidelines from
P1  ashut down of thewell for asufficient timeto 21  the TCEQ require that you model it out to the
P2 conduct avalid observation of the pressure Fall-off 22  projected life of the wdll, which the TCEQ has
P3  curve" 23  stated -- not arbitrarily -- but has determined to be
D 4 Q Yeah, that'swhere | misunderstood the shut 24  anumber to use of 30 years.
P5  down requirement. But the well can be shut down while 25 Q Soif | understand correctly, the distances
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1  that are calculated as part of the PRESS2 or BOAST98 1  will beat acertain distance. But intheintervening
2  modeing -- and you've given those earlier in your 2 years between zero and 30 that endangerment pressure
3 testimony this afternoon -- those are distances of 3 or cone of influence gradually expands out to that
4 pressure gradient, so to speak, after 30 years of 4  distance.
5 injection at maximum rates. |sthat correct? 5 Q Soagain, inmy simpleterms, year oneit'sa
6 A For the pressure cone of influence? 6  certain distance from the wellbore; year two -- the
7 Q Yes,sir. 7 421 mark I'm going with -- year two is alittle father
8 A Yes, for 30 years. Thewaste plumesare, | 8  out, so onand so on, until you hit year 30 and that's
9 believe, 1, 10, and 30 years. 9  wherethisdistanceis defined?
10 Q AndI'm talking about pressure right now 10 A And in the permit application, yes, that is
11  because well go back to waste plume if necessary. 11 correct.
12  But for the pressure calculation, which isthe issue 12 Q Okay. Let'stalk about the fault 4400 feet
13  of concern for artificial penetrations, correct -- 13  tothe southeast of the well. You're of the opinion
14 A Correct. 14  that thefault is not transmissive -- nontransmissive,
15 Q Soyou'relooking at -- when wetak in terms 15 correct?
16  of 750 feet or 3,170 feet, we're talking about where 16 A I'mof the opinion it is nontransmissive
17  that pressure will be after 30 years of injection, 17  verticaly and laterally.
18  correct? 18 Q Okay. Sodoyou havein front of you TexCom
19 A Where the cone of influence/endangerment 19  Exhibit 72?
PO pressure, which inthiscase | believeis 421-psi 20 (Discussion off the record)
P1  pressure increase, where that front lies within the 21 MR. RILEY: We can substitute one into
P2 areaof review after 30 years as presented in the 22  therecord. It wasn't marked or anything. It does
P3  pressure model. 23  seem asthough maybe Dr. Collier gathered it with his
P4 Q Okay. Andyou don't have any disagreement 24  belongings.
PS5  with the calculation of the 421 psi. Isthat correct? 25 JUDGE EGAN: Inthat case, since we may
Page 1074 Page 1076
1 A No, | donot. 1  besubstituting another copy for TexCom Exhibit No.
2 Q And, I'm sorry, because sometimesiit's just 2 72, Mr. Gershon, fedl free to loan him your copy in
3 not -- doesn't penetrate. Maybeit'slatein the 3  theinterim, if that's agreeable with everyone. If it
4  dfternoon. But when | begin -- or say | wasto begin 4 s, thank you.
5 injecting into an injection well as proposed in the 5 MR. RILEY: It certainly iswith us.
6  TexCom application, it's not as though on the first 6 A Theresto exhibit number on this.
7 day | inject, the pressureisfelt 750 feet out from 7 Q (By Mr. Riley) | understand. That's because
8  thewellbore, correct? 8 theoriginal has been -- has left the room it appears.
9 A Wédll, there will be -- even with alow 9 JUDGE EGAN: One of the witnesses
10  permeability or a high permeability reservoir, there 10 inadvertently picked it up --
11  will beapressure effect or what | would call a 11 JUDGE WALSTON: You have the right
12  pressure transient that will project out afairly 12  document.
13  substantial distance within afairly short period of 13 WITNESS GRANT: Thisisthe correct
14  time. Not that that is going to be a421-psi pressure 14  document?
15 increase, but the reservoir permeability or the 15 JUDGE EGAN: Yes.
16  interconnectedness of the pore space will transmit 16 Q (By Mr. Riley) Obviously, Mr. Grant, thisis
17  that pressure out fairly quickly to some distance. 17 notdrawn to scale, but let's talk about the -- what
18 Q And, I'msorry, because | keep trying to 18 isdepicted on thisdiagram as afault to theright
19  think of thingsin simple terms, but eventually then 19 sideof thediagram. Do you see that?
PO that 421-psi mark moves out over 30 yearsto the 20 A Yes, | do.
P1  boundary of the cone of influence as defined by the 1 Q Andinrough terms, would it correspond to
P2 two modelsthat were runin this case? 22  your understanding of the geology around the fault
D3 A Yeah, that cone of influence isamoving 23  that we've -- you've talked about just a moment ago,
P4 front -- if you want to put it that way -- in that 24  the 4400-foot away fault that you say is
P5  after 30 years, depending upon how you model it, it 25  nontransmissive?
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1 A If thisisthe fault that they -- as drawn on 1 juxtaposition across the fault; the second being

2 hereg, if that's the 4400-foot fault, | do not know 2 what'scalled shale smearing of the fault plain, both

3 whether it extends up above the Jackson shale or not 3 of those, which provide a shale low permeability

4 sol don't know if it's atrue depiction of the fault 4 barrier to both fluid movement laterally and

5  at shallower horizons, whether it extends higher or 5 verticaly and pressure movement laterally and

6 not. Butl do believeit doescut al of the 6 verticaly.

7  Cockfield, upper, middle and lower. 7 Q Okay. Soif I understood what you said

8 Q Okay. Andwith that clarification or 8  correctly, the -- the shale content -- and I'm not

9 qudification, can we work with this diagram in 9  trying to pin you down on shale content -- when this
10 discussing the operation of that fault in the 10  fault occurred, the shale portion would have smeared
11  Cockfield formation? 11 acrossthefault line. Isthat your -- am | correct
12 A Wecan. | believethe lower Cockfield is 12 ininterpreting what you said?
13  about 300-plus feet, and to my recollection the offset 13 A The--yeah, it'snot aone-- | don't
14  onthisfault is somewhere between -- somewherearound {14  believeit would have been on any of these a one-time
15  150to 200 feet. Soif | were drawing this, | would 15 event wherethe 150-foot of throw would have happened
16  show more of an offset here than what appears to be 16 instantaneously. But over geologic time, potentialy
17  potentially about 70 feet of throw on the faullt. 17  millionsof years, thistotal amount of throw or
18 Q Allright. That'sfair enough. 18  offset along the fault would have occurred. And aong
19 A Butredlizing it's not to scale, however . 19 that actual fault plain or -- it's sometimes called a
PO Q Yes andthat's-- | don't want to bind you 20  gouge zone -- it's ageologic term -- that the shales
P1  to any distances or make any -- have you agree to 21  or clays, because of their more putty-type
P2 something that clearly | don't intend. It'ssmply a 22  constitution, would have atendency to be smeared
P3  diagram of afault showing in rough terms the upper 23  aong that fault plain and provide a-- essentialy a
P4 Cockfield, ashalelayer, the middle Cockfield, a 24  sed, ashade-smear type of aseal.
P5  shalelayer and alower Cockfield without any 25 Q Okay. Would that same theory apply to faults

Page 1078 Page 1080

1 relationship to actual distances or even relative 1  of alesser throw or offset?

2 thicknessesto those layers. Isthat fair? 2 A Yes, it potentialy could.

3 A Thatiscorrect -- or fair, yes. 3 Q The sedling feature you describe seemsto be

4 Q Allright. Now, again, with the other 4 somewhat at odds with Dr. Collier's testimony that all

5 quadlification you had is you don't have any 5 faultsaretransmissive -- and | mischaracterized it a

6 information on whether the fault extends above the 6 littlebit -- that some faults are transmissive. How

7 Jackson shale, let's talk about how the fault would be 7 doyoujustify those two different opinions?

8  nontransmissive in your opinion. Can you explain how 8 A Wadll, | believe the -- the document he was

9  you bdievethat afault -- again, in gross terms -- 9  referring to in the -- in his testimony was an Exxon
10 that'sdepicted in this diagram would be 10  document talking about the entire Conroe ail field set
11  nontransmissive as between the Cockfield sand? 11  of faults, and that some of them were laterally and/or
12 A Additional detail within the middle and lower 12  verticaly transmissive.
13  Cockfield strata would show that probably close to 13 | did not review al the faults,
14 50 percent of each one of those are -- consist of 14  particularly the ones that were outside of the cone of
15 shale strataand the other 50 percent sand strata or, 15 influence, but | do believe that within the Conroe
16 inthelower Cockfield, approximately 145 feet of sand 16 field there would be places where the faults could --
17  toatotal thickness of 300-something thickness. And 17 asevidenced or as presented by Exxon -- could be
18  these sands and shales would be interbedded both in 18 lateraly or vertically transmissive. However, | do
19  thelower and middle Cockfield, meaning alternating 19 not believe this specific fault is.
PO sand and shale strata as you move vertically up or 20 Q Okay. And, Mr. Grant, | want to understand
P1  down the section. 21  all your reasons for believing this fault to be
D2 My belief isthis 22 nontransmissive. Other than your general description
P3  greater-than-50 percent or approximately 50 percent 23  of the stratum -- or strata, | suppose -- which would
P4 shaleto sand ratio allows two mechanisms of sealing 24  seem to be true no matter where afault occurred in
P5  dong that fault, the first being a sand-to-shale 25 the Cockfigld, that they are all consistently sand
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1 shaelayers, how would you distinguish this fault 1 Q Allright. Sowithall your diligence and
2 from other faultsin the Cockfield? 2 dl your review, you did not find hydrocarbon
3 A Some of the faultsin the Cockfield do not -- 3 production in the nontransmissive area between the
4 based upon the Exxon mapping -- do not provide a 4  lower Cockfield and the middle Cockfield, or between
5  hydrocarbon trap. Thisfault provides a hydrocarbon 5 themiddle Cockfield and the upper Cockfield, correct?
6  trap where the upper Cockfield sands provide -- are 6 A Not aong this specific fault, no.
7 reservoirs higher up in the section. The middle and 7 Q Now, what isan attic? Do you know the term
8  lower Cockfield are apparently barren of oil and gas, 8  "attic" when referring to afault in production of
9  but the upper Cockfield provide -- has hydrocarbon 9  hydrocarbons?
10 trapping. And the mechanism for that would havetobe {10 A Yes, | do know what an attic is.
11 aseded fault, because it's not a four-way closure 11 Q Whatisit?
12 structuraly. 12 A It'san areasimilar to an attic where you
13 However, it is -- the hydrocarbons 13  would have faults -- or where you would have
14  appear to be nestled up -- to useanon -- to use a 14  hydrocarbons trapped.
15 |ayman'sterm -- but to be nestled up against the 15 Q Would you agree with me that a prime
16 fault plain and appear to have stopped as they 16 opportunity for a hydrocarbon trap in the diagram that
17 migrated laterally and up -- the slight structure up 17 werelooking at here, given that the upslope to these
18  towardsthe dome would appear to have been stoppedby 18  formationsis toward the -- to the right of the
19  thefault plain and form atrap that was later 19  paper -- that a hydrocarbons attic would most likely
PO produced by Exxon and other operatorsin the field. 20  form between the Jackson and the upper Cockfield at
P 1 Q Andthat wasonly in -- with respect to the 21  thefault. Would you agree?
P2 upper Cockfield, correct? 2 A Yes, | do agree with that.
P 3 A Asfarasl know, there'sno lower and middle 23 Q Sothefact that there's oil production on
P4 Cockfield production; however, | do not believe that 24  the northwestern side of the fault could be dueto an
P5  means that the middle and lower Cockfield sections 25  attic formed by the Jackson shale, correct?
Page 1082 Page 1084
1 alongthat fault aretransmissive. | do believe that 1 A It could be. However, it appears that the
2 thelower and middle Cockfield sands did not have -- 2 gasand oil columnis greater than the amount of
3 atthislocation and the fault block did not have 3  the-- of what you would call attic at that position.
4 hydrocarbons that ever migrated through them to come 4 Q Let'stak about initsvirgin state. Do you
5  upagainst that fault and form a hydrocarbon. 5  know what | mean when say -- when | talk to or speak
6 Q So, for instance, on the diagram, if we 6  tovirgininformation?
7 looked at the shale layer between the middle Cockfield 7 A Yes, regarding avirgin oil reservoir and gas
8  and the upper Cockfield and the offset barrier there 8  reservoir before it's been produced?
9  that you claim would be nontransmissive, no 9 Q Yessir.
10  hydrocarbons have ever been found in that barrier in 10 A Yes
11  the middle Cockfield. Isthat correct? 11 Q Tell mewhat the well information was on
12 A Not that | have found on any of the maps that 12 either side of thefault initsvirgin state, if you
13 | havereviewed. 13  know.
14 Q Same question regarding the lower Cockfield 14 A What do you mean by the well information?
15  andthe middle Cockfield, no hydrocarbons have been 15 Q Wdl, | believe there'sapoint in time --
16  produced from that nontransmissive area, if you're 16 andit seemsrather arbitrary in my mind -- where one
17  correct? 17  determines-- or geologistsin particular, maybe
18 A Not that | have found. 18  petroleum geologistsin particular -- determine how
19 Q Sothe solely productive zone would be -- 19 thereservoir -- what was in the reservoir at this
PO would till be the upper Cockfield, correct? 20  virgintime or at this point in time called the virgin
D1 A Asfar aswhat | have found in the Exxon 21  production. Do you understand what I'm saying?
P2 hearing files, correct. P2 A Yes, | do.
D3 Q And| assume you were diligent in your 23 Q Andthat meansthat when thefield isfirst
P4 review, were you not? 24  discovered and wells are produced on either side of a
P5 A Yes, | believel was. 25 fault, there are observations made regarding the
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1 levelsor the depths to which oil and gas appear, 1 wherel think petroleum geologists would say, "These
2  correct? 2 arethe characteristics of the reservoir beforeit is
3 A Yes. 3  adtered by production." Am | somewherein the
4 Q Okay. And do you know what the information 4 neighborhood of what virgin state means?
5 avallablein the Exxon records and other places 5 A Yeah, that would appear to be correct.
6 indicates regarding the -- this fault asit pertains 6 Q All right. Andwould, for instance, that the
7  tothelevelsof oil and gas production -- or where 7 ail level or where you would find oil, the depth to
8  ail and gaswasfound on either side of the fault? 8 ail, if it were the same on either side of the fault,
9 A No, | just have the structure map showing the 9  would that indicate anything in your mind regarding
10  upper Cockfield, various horizons in the upper 10 thetransmissivity of the fault below the attic?
11  Cockfield showing the -- aplainer view of the trap. 11 A | think it would be inconclusive asto what
12 Q Somy pointisthat if -- if it were shown 12 it demonstrated.
13  that the pressures or the -- I'm sorry, | think it is 13 Q Would you not agreethat it ismore likely
14  the-- it isdone by depth to the zone -- depth to 14  than not that if, before anything is produced out of
15 gas, depth to ail, depth to water. Isthat indicative 15 reservair, that if | find oil at the same depth on one
16  of transmissivity across the fault or connectivity 16 sideof afault as| do on the other side of afault,
17  acrossthefault? 17 thatitislikely dueto connectivity -- or
18 A I'mnot exactly sure what you mean. 18  connectivity between those two underground reservoirs?
19 Q Okay. | thought you had said amoment ago 19 A No, | wouldn't agree with that.
PO that the fact that -- and | don't think I'll be able 20 Q Asaresavoir isproduced, presumably the
P1  torecall your words -- that you saw differencesin 21  water level rises and the ail level riseswith it --
P2 the-- well, let me ask you to repeat it because that 22  ortheail level risesand the water comes up behind
P3  would be probably alot easier and quicker. 23 it, correct?
P4 Wheat isit about the oil and gas 24 A Aswhat is produced?
PS5 production that lead you to conclude that the fault 25 Q I'msorry, asoil or gasis produced off the
Page 1086 Page 1088
1  wasnot transmissive? 1  top of the formation.
2 A Becauseit was trapped up against the fault 2 A If theail is produced, the gas cap could
3 wherelaterally it did not migrate across the faullt. 3  expand and potentially push the oil/water content
4 Q And | think we talked about that could be due 4 downward. Viceversa, if the gas cap is produced, the
5 toan attic, correct? 5  water drive would potentially move the oil /water
6 A Yes wedid. 6  contact upward, depending upon which reservair is
7 Q Inthisparticular case it would seem, given 7  produced. And, of course, if theresalot of fault
8  that the upslope side is to the right-hand side of the 8  block, each might act independently of each other
9  paper, it would be a prime opportunity for creation of 9  depending upon the rate at which they were produced
10  anatticin the upper Cockfield? 10  and which hydrocarbon was produced.
11 A Thatiscorrect. 11 Q Would that -- would afault block -- well,
12 Q Soit could not -- it doesn't necessarily 12 givenwhat you just said, the last portion of your
13  mean that the entire fault is nontransmissive. It 13  answer, if indeed there wasn't transmission out of a
14 meansthat an attic in the upper Cockfield could exist 14  fault block, wouldn't you expect them to behave
15  and the hydrocarbon production could occur in that 15 differently? In other words, if they're not
16 area? 16 connected, they should not behave the same, correct?
17 A Yes, that is possible. 17 A What should not behave the same?
18 Q Now, | was going back to before the reservoir 18 Q Wiédl, you're producing out of awell on one
19  was produced, | guess, in significant quantities over 19 sideof afault. You're producing out of awell on
PO the course of the Conroefield. You would agree with 20  theother side of afault. Sofar okay?
P1  methat the oil and gas reservoirs have been tapped 1 A Okay.
P2 over the course of thelast 70 years or so, correct? P2 Q Andif thereservoir isbehaving in asimilar
D3 A Yes, | would agree with that. 23  fashion on each side of the fault, would you expect it
D 4 Q Andinitsvirgin state -- again back to that 24  to betransmissive or nontransmissive?
P5  portion of our discussion -- thereé's apoint in time 25 A It could be either due to transmissivity or
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1 similar production rates on both sides of the fault by 1  potentia of this specific fault at the lower

2 thosetwo wells. 2 Cockfield level.

3 Q Allright. What I'm imagining isin this 3 Q All right. The ceiling nature of the fault

4 fault zone, across the fault, apool of oil. Areyou 4 that you've focused on -- or that we've been

5 withmesofar? 5 discussing. | shouldn't say you focused on. Do you

6 A Yes. 6  have any evidence that you can present herein this

7 Q And I'm not up to the part where the oil has 7  casethat indicatesit is nontransmissive other than

8 risentoalevel whereitisexclusively in the attic 8  thegeneral characteristics of the sands we've been

9  on, let'ssay, the northwest side and exclusively in 9  discussing?

10 theformation on, say, the southeast side. So far 10 A Thegenera characteristics of the sand, the

11 okay? 11 50 to 60 percent shale and 50 -- 40 percent sand

12 A Yes. 12  within the lower and middle Cockfield are the -- and

13 Q Sowhilethat reservoir is being depleted or 13  theamount of throw on the fault of 150 feet are, in

14  withdrawn, you would expect it to behave similarly 14  my geologic -- in my geologic experience -- is

15 acrossthefaultif it'stransmissive. |sthat 15 indicativethat that fault isvery likely laterally --

16  correct? 16 JUDGE EGAN: Islaterally?

17 A Depending upon the -- if it is transmissive, 7 WITNESS GRANT: Yes, laterally and

18  depending upon the level of transmissivity it might 18  virtualy seded.

19  continue to balance or it might not. 19 JUDGE WALSTON: Sealed?

PO Q Okay. Soif it'sahigh permeable layer, say 20 WITNESS GRANT: Sealed, sedling, or a

P1 1 darcy, canyou draw any conclusion knowing the 21  no-flow boundary, a pressure boundary.

P2 permeability of the upper Cockfield as somewherein 2 Q (By Mr. Riley) And again, to alayperson

P3  theorder of 1 darcy or above? 23  maybethisis-- just doesn't seem logical to me,

P4 A | don't know that that'safact. | have no 24  maybeit's not to everybody €lse, but the -- why

P5  indications what the permeability of the upper 25  wouldn't this same analysis apply to any fault that is
Page 1090 Page 1092

1 Cockfieldis. 1 identified in the upper, middie or lower Cockfield?

2 Q Wédl, assume with me for asecond that it is 2 A Waéll, because the lower and the middie

3 onedarcy. Would the phenomenal wastrying to 3 Cockfield have more shale percentages than the upper

4 describe be morelikely in a permeability of one 4 Cockfield -- not by areally huge amount, but they

5 darcy? 5 tendto bedirtier or less clean sand in the middle

6 A If there was no -- no shale smearing or sand 6  andlower as evidenced by previous testimony of higher

7 toshae contact across the fault, it would be more 7 permeability in the upper and medium and lower

8  likely that the levels would stay the same on both 8  permeability in the middle and lower Cockfield.

9  sidesof the fault, assuming all your other -- with 9 Q Wadll, let me ask you a question then being
10  all your other assumptions. 10  gpecific to the middle and lower. Why wouldn't the
11 Q Allright. Didyou look at that information? 11 sameanalysisapply to any fault found in the middle
12  Didyou look at the virgin state of the reservoir as 12  orlower Cockfield, that itis-- sinceit'ssuch a
13 availablein the Railroad Commission records? 13  high shale content -- that any faulting in those
14 A | did not see anything related to virgin 14  layerswould form nontransmissive faults both
15 pressuresin thereservoir. 15 lateraly and vertically?

16 Q Would that help you in making a-- or forming 16 A And| can only speak for the one fault that |
17  anopinion asto whether the fault we've been 17 havereviewed in detail, which isthis fault, not all

18  discussing istransmissive or not transmissive? 18 thefaultsinthe Conroe qil field. But to this

19 A Not related to the lower Cockfield. 1t would 19  gpecific fault it would seem to me to be a strong

PO make an opinion related -- it would affect -- not 20  indicator that it islaterally sealed.

P1  affect -- it would give an indication of lateral 1 Q What about vertically sealing?

P2 transmissivity potential across the upper Cockfield P2 A Yes, | believeit'sverticaly ceiling.

P3  assuming all the production data on both sides of that 23 Q Okay. Now, other than the throw -- or the

P4 fault could be provided. Short of that, it wouldn't 24  offset aswe've been calling it -- what other

P5  necessarily give an indication as to the sealing 25 information do you have about that fault that makesiit
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1 uniqueintermsof how you analyzed the available 1 JUDGE EGAN: Hold on. | couldn't hear
2 information? 2 hislast answer.
3 A There's nothing else that makesit unique. 3 MR. RILEY: I'm sorry, Judge.
4 Q Okay. So the shale content and the throw or 4 JUDGE EGAN: I'mlosing -- the very end
5 offset areadl that you're drawing on to say that it's 5 is--youfadeout. What wasthe last part of what
6 verticaly and laterally sealing? 6 yousad?
7 A Also my genera knowledge that if you've got 7 THE REPORTER: | wastrying to stop you,
8  atleast 30 to 40 percent shale in the tertiary 8 too.
9  section of the Gulf Coast you generally have a sealing 9 WITNESS GRANT: 1 did not use 500
10  mechanism -- or you often have a sealing mechanism 10 millidarciesin my pressure model. | used 81
11 laterally on afault. 11  millidarcies because | believed that 81 millidarcies
12 Q Let me ask you a question about the number of 12  wasmore aappropriate value for permeability.
13  oil wellsthat are depicted on a number of different 13 Q (By Mr. Riley) Butit'sonly an appropriate
14  diagrams, but there's agood number of oil wells that 14  value Mr. Grant, if in fact the TCEQ would not
15  wereto the south and east -- excuse me -- yeah, south 15 requirethe applicant to demonstrate that 500
16 and east of the fault -- the fault that we've been 16 millidarciesis conservativein its modeling and
17  discussing -- and fewer to the north and west. 17  submitted with this application?
18 A Correct. 18 A It appearsthat the TCEQ has not -- has
19 Q Doesthat indicate that there'sless oil and 19  accepted 500 millidarcies as appropriate in that they
PO gas production from the north and west on the -- as it 20  have -- in the pressure modeling in that they have
P1  pertainsor asit relates to the fault? 21  issued adraft permit with 500 millidarciesin the
P2 A No, it appears to meto indicate that as you 22  pressure model and discounted the actual measured
P3  reach the crest of the structure on the deep-seated 23  average permeability for the perforated interval as
P4 salt feature at the Conroe field that the faulting 24 presented in the completion report for WDW-315.
P5  becomes much more closely spaced or prevalent thanout 25 Q But werenot going to inject into WDW-315 as
Page 1094 Page 1096
1 ontheflanksof thefield. 1  currently perforated. You understand that?
2 Q Allright. The difference and the 2 A 1 haveno--
3 distinctionin al thisdiscussion redly isthat you 3 Q Youjust read specia conditions --
4 modeled the 14 -- or 4400-foot fault as a pressure 4 A -- does not appear to be any -- am | speaking
5  barrier -- correct? -- using the PRESS2 model ? 5 loudly?
6 A Thatiscorrect. 6 JUDGE EGAN: Yeah, you can go ahead.
7 Q Didyou do any modeling using 500 7 A -- does not appear to be any guarantees or
8  millidarciesin the PRESS2 model ? 8  requirementsin the draft permit as currently written
9 A Did|I do any modeling -- no. 9  that specifically requires TexCom to do those things
10 Q If you did modeling using 500 millidarcies as 10 asthe applicant states they will.
11 your permeability, even if you assumed the fault to 11 Q Takealook at Page 6 of 24 -- we covered it
12  the southeast, the one we've been discussing, to be a 12  earlier -- and the special condition letter G. I'll
13  pressure barrier, what is your cone of influence? 13 readitto you whileyou're looking, just make sure |
14 A | don't know what the cone of influence would 14  readit correctly: "This permit isbased on, and the
15  bewith 500 millidarcies. 15 permittee shall follow, the plans and specifications
16 Q Soyour cone of influence that you calculated 16 contained inthe Class | underground injection control
17  at some 14,000 feet assuming the fault to be 17 application dated July 29th, 2005 as revised," and
18  nontransmissive is not relevant to an analysis 18 thenit givesanumber of dates, "which is hereby
19  assuming the permeability to be 500 millidarcies, 19  approved subject to the terms of this permit and any
PO correct? 20  other orders of the TCEQ."
D1 A Notif it's 500. 1 What about that is ambiguous in your
D2 Q Sothat-- 22 mind asto whether the applicant must recomplete the
D3 A Butl do not believe -- | did not run it with 23  well across 145 feet in the lower Cockfield zone?
P4 500 millidarcies because (inaudible) P4 A It'sambiguous because it does not
P5 Q | know you believe that, but we discussed -- 25 specificdly state that in there, and | believe that
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1 thatisnot clear enough direction to the applicant as 1 nontransmissive fault for WDW 411?
2 towhat they would have to do once the permit is 2 A | do not know what it would be because |
3  issued. 3 cannot tell you at this point what the thickness
4 JUDGE EGAN: | believe, Mr. Riley, 4 perforated would be. Therefore, it would directly
5  you'vecovered thisterritory. 5  affect the cone of influence, and | do not know that
6 MR. RILEY: Thank you, Y our Honor . 6 500 would be -- millidarcies would be the result of a
7 Q (By Mr. Riley) If the applicant demonstrates 7  Fall-off test for those other wells.
8  that the permeability is 500 millidarcies based on 8 Q Sir, in each of your applications, the ones
9  the-- your assumption that the fault to the south -- 9  you've sponsored -- and | think the word is marshaled
10  southeast is nontransmissive, what is the cone of 10  through the processin your prefiled testimony -- you
11  influence? 11 don't have Fall-off test datafor those wells, do you?
12 A | do not know what the cone of influence 12 A No, | do not, not typically.
13  would be based upon 500 millidarcies and a 13 Q Okay. So that would be more typical of
14  nontransmissive fault to the south. 14 WDW-411, correct? That would be exactly the same
15 Q Woulditbe-- 15 dtuation?
16 A Ido-- 16 A Thatiscorrect.
17 Q Please continue. 7 Q Soinyour instance and the instances you've
18 A Andthe BOAST model as currently presented 18 actually represented a permit applicant and assisted
19  not only provides a thickness of 145 feet, but 19  them with their permit application, what have you
PO laterally to the south increasesit to 401 feet, which 20  used? How have you determined permesability in those
P1  isobviously not the scenario of ano-flow boundary. 21  instances?
D 2 Q Wédl, | hear you, and that's not my question. p2 A Beforeor after the well isdrilled?
P3  Youmadeit very clear that you think that the fault 23 Q Wadll, before. I'm talking about a fresh, new
P4 should have been modeled as apressure boundary. And 24 greenfield as we might refer to it where you're going
P5  you also madeit very clear that you used 81 25  toput aClass| nonhazardousinjection well. Arewe
Page 1098 Page 1100
1 millidarcies and you're not confident the applicant 1  together sofar?
2 would have to demonstrate any different permeability 2 A Yes
3  tothe TCEQ before injecting waste into WW-315. 3 Q Isthat analogousto any of the other three
4 But what about the other wells, sir? 4  wellsWDW-411, WDW-412, and WDW -- | hopeit's 413.
5  Areyou convinced that the TCEQ requirements, 5 A Itisanaogousto those other ones, yes.
6  regardless of your opinion about WDW-315 or future 6 Q Allright. Soinnoway doesthe TexCom
7  WDW-410 -- are you convinced at least the other wells, 7  application - isit different from applications
8  the other three proposed wells, would be required to 8  you've handled where you have not had Fall-off test
9  demonstrate that 500 millidarcies was conservative? 9  datafor new wells, correct, or new proposed wells?
10 A | don't know if -- what the other wells, once 10 A ltisdifferent in that there iswells -- one
11  they were completed, would come up with asfar asa 11 well exceedingly close that does have Fall-off test
12  permeability once they are completed, but it would be 12  datafor the samereservoir that 411, 412 and 413 have
13  my opinion that the permeability is demonstrated 13  proposed for injection into.
14  during the Fall-off testing as part of the completion 14 Q Sir, areyou required to do a Fall-off test
15  of those wellswould be inputs -- or required to be 15 for each well you propose?
16  submitted to the TCEQ for review for conservativeness 16 A Yes | am.
17  of those -- of the pressure model for those wells. 17 Q Okay. So again, the Fall-off test and the
18 Q Let'stak WDW-411. 18 available datafor WDW-410 is not relevant for my
19 A All right. 19  questionsregarding 411, 412 and 413. Would you
PO Q Which would have a permeability of 500 20  agree?
P1  millidarcies demonstrated by a Fall-off test under 21 A No. Itisrelevant asfar asthe preliminary
P2 your very last answer, correct, in order to pass TCEQ 22 modeling that you would do before you drilled the
P3  post-drilling review, correct? 23  well. Youwould use the most closest site-specific
D 4 A Correct. 24 permeability that you could to generate your pressure
PS5 Q What isthe cone of influence assuming a 25 moddl.
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1 Q Soyou're saying that the applicant, because 1 JUDGE EGAN: All right. Why don't you
2 ithasawell with 81 millidarcies from a Fall-off 2 takeamoment and review your notes, but it's not
3 test completed in adifferent interval than what it's 3 necessary to go back over material we already have the
4 proposing isbound to 81 millidarcies for al purposes 4  answersto.
5 inmodeling the new wells? 5 MR. RILEY: Thank you.
6 A Beforethewellsaredrilled my belief is 6 (Recess: 4:32 p.m. to 4:45 p.m.)
7  that it should be using 81 millidarcies until that can 7 JUDGE EGAN: Iseverybody ready to get
8  beeither proven up or proven to be not correct. 8  back ontherecord? Wewere still in cross. Y ou may
9 Q Waell, it'sgoing to berelatively difficult 9  proceed, Mr. Riley.
10  todo that unlessthe new zoneis perforated under 10 MR. RILEY: Thank you, Y our Honor.
11  thispermit and it isevaluated for permesbility ina 11 Q (By Mr. Riley) Attherisk of aggravating
12  Fall-off test and reviewed by the TCEQ. Wouldn't you 12  certainfolksintheroom, let mejust ask you some
13 agree? 13  questionsfrom your sworn deposition. By the way, |
14 A 1 would agree. 14  took your deposition in this case on November 28th,
15 Q So presumably then you would agree that the 15 2007, correct?
16  permit should be issued; that the Fall-off tests 16 A | believethat'sthe case, although I'd have
17  should be done, both in the existing well and any 17  tocheck my own records as far as the date.
18  future wellsthat are drilled; and that those 18 Q Haveyou reviewed the transcript and have you
19  assumptions should be evaluated against -- excuse me, 19  signed the deposition?
PO those results should be evaluated against the 20 A | have.
P1  assumptions made in the modeling to determine whether 21 Q Andwerethe answersin that deposition that
P2 the modeling was conservative? 22  you gaveto my questions truthful?
P 3 A For the three undrilled wells, | agree with 23 A Tothe best of my knowledge and intent they
P4 that. For the currently-drilled well | do not believe 24  were.
P5  the safeguards arein place. 25 Q I'mreferring to Page 65, Line 10 of that
Page 1102 Page 1104
1 Q Thesafeguardsin placewould just bea 1 deposition. I'm going to read to you and tell me if
2 condition that said, "Treat thisas anew well, do a 2 you remember being asked these questions and giving
3 new Fall-off test after you've reperforated in the 3  these answers, Page 65, Line 10: "Question: Soin
4 interval that you propose and send us the data and 4  factif you wereright that 81 millidarciesisthe
5  well tell you whether you can accept waste or not," 5  right value after the well is completed in the
6  correct? 6  interval proposed, after all that drilling and testing
7 A Assuming that that Fall-off test also went 7 isdone, what would happen?
8  out aradius of investigation to determine whether the 8 "Answer: They would have to redo their
9  fault to the south was laterally a pressure boundary 9  pressure model --"
10  ornot. 10 | interrupted inadvertently with "Okay."
11 Q Soyouwould want a-- 11 You continued "-- to either demonstrate
12 JUDGE EGAN: Mr. Riley, some of these 12  that thereis not an endangerment issue with that
13  questions are getting very repetitive. | know the 13  lower pressure or would potentially have to go into
14 answersat thispoint and | believe Judge Walston 14  abandoned artificial penetrations that penetrated the
15  knowsthe answers. 15 injectioninterva and replug them.
16 MR. RILEY: I'mtrying just to get the 16 "Question: So the system takes care of
17  answersfrom the witness, Judge. 17 that, takes care of the miscalculation in the modeling
18 JUDGE EGAN: WEell, the witness has 18  submitted as part of the permit application."
19  aready given you the answer. He's not going to agree 19 Your answer: "Yes, it should.
PO with you no matter how many different waysyou ask it. 20 "Question: All right. Isthere any
D1 Why don't we take a short 10-minute 21  reason you have to doubt that that would be the
P2 break and come back at quarter til 5:00, and -- 22  processfollowed in this case?
D3 MR. RILEY: | think | will probably be 23 "Answer: No."
P4 doneat that point, Judge, but | will have to review P4 Were those answers truthful to the
P5  my notesjust briefly. 25 questions | asked you at your deposition?
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1 A Yes, they were. 1 thisspecificlocation is appropriate. Canyou
2 Q Onemore set of questions on a different 2 distinguish between those two?
3 topicinyour deposition, then | believe I'll be 3 A Suitable meaning the reservoirs there which
4 through. Thiswasin -- regarding the public interest 4 would accept fluid, appropriate in that I'm concerned
5  asgpect of your work in developing UIC permit 5  about the pressure increase due to injection and the
6 applications. Do you recall aseries of questions 6  potentia for artificia penetrationsto serve as
7  regarding public interest? 7 conduits of fluid out of the injection zone into
8 A I'msurel will when you read them. 8 the--into aUSDW unless certain concerns | have
9 Q Again,it'son Page 85, Line 1 of the 9  related to the application are addressed to my
10  deposition. 10 satisfaction.
11 "Question: Andisit your opinion that 11 Q Toyour knowledge of the TCEQ UIC rules, is
12 itisasafe method of waste disposal ? 12  thereaprovision for appropriateness of an injection
13 "Answer: Yes." 13 zone?
14 Do you recall that being -- referring 14 A I'm not exactly sure what you mean by
15  underground injection control as a method of waste 15 appropriateness.
16  disposal. 16 Q Is"appropriate" asyou have used the word in
17 A | believe so. 17  your prefiled testimony defined or used in TCEQ rules?
18 Q "Question: In the applications that you've 18 A Yes, | believethey do havein their review
19 prepared, have you demonstrated in each occasion that 19 of apermit application -- have that requirement to
PO the application isin the public interest? 20  determine appropriateness.
P 1 "Answer: | believel have. 21 Q Andunder -- in what context isit used?
P2 "Question: And how have you done that? 22  Appropriate asto the --
D3 "Answer: Through the technical report 23 A Tolocation on the surface, to subsurface
P4 and demonstrations within the technical report P4  stratain which to inject, to defining operating
P5  demonstrating the safety of injection in that specific 25  parameters and permit pressure and flow maximums and
Page 1106 Page 1108
1 location. 1  other technical issues.
2 "Question: Now, | think -- at least as 2 Q Okay. Haveal of the UIC applications that
3 best | read your testimony and heard your testimony 3 you'veworked on in the past been for new wells?
4 today -- asbest | am humanly capable of doing that -- 4 A No, sir. Some of them have been for permit
5  you have no objection to the -- from a subsurface 5 renewalsor permit amendments of existing wells.
6  geological perspective -- to an injection well 6 Q Haveyou ever converted a previous well to a
7 completed in the sand that's proposed in this 7 Classl|?
8  application. Isthat correct?" 8 A No, | have not -- you mean like an oil and
9 "Answer: That iscorrect." 9 gasweltoaClassl or --
10 Do you remember being asked those 10 Q Any kind of conversion.
11  questions and did you give those answers -- 11 A Not that | can remember.
12 A | believethat is correct. 12 Q Wiél No. 315 exists, right?
13 MR. RILEY: Thank you, Mr. Grant. | 13 A That iscorrect.
14  have no further questions. 14 Q Isit currently permitted?
15 JUDGE EGAN: Mr. Williams? 15 A | do not believe the current 315 permit is
16 CROSS-EXAMINATION 16 activeat thispoint.
17 BY MR.WILLIAMS: 7 Q So--
18 Q Good afternoon, Mr. Grant. 18 A - I'msorry.
19 A Good afternoon. 19 Q That'sokay. Go ahead and finish.
PO Q Yousay inyour prefiled testimony that you 20 A And the 410 permit application has -- isin
P1  believethe areais geologically suitable for 21  draft permit stage.
P2 underground injection of industrial solid waste. |s P2 Q Sowehaveawsdll that isin existence but
P3  that correct? 23  not permitted. And it -- and the applicant is
D4 A Thatiscorrect. 24  applying for anew permit for that well, correct?
P5 Q But you aso further say you don't believe 25 A Thatiscorrect.
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1 Q Then why would there be anything less than a 1 Q Andwasit permitted?
2 completion report required? 2 A Yes itwas
3 A Because the applicant has already provided 3 Q Haveyou ever -- have you ever completed a
4 the completion report for the well as previously 4 Class| well and the permesability Fall-off -- the
5  presented under the 315 drilling and completion. Sol 5  Fall-off test indicated a permeability higher than
6  do not anticipate an additional completion report to 6  what you had modeled?
7  befiledfor 410. 7 A Yes | have.
8 Q If it were clear that the TCEQ would require 8 Q Anddid the applicant or TCEQ immediately
9  afull, complete new completion report for 410, would 9  increase the amount of fluids that can be injected?
10 that allay your fears? 10 A No. They assumed that the -- in my case
11 A That would -- and all the -- al the 11 anyway -- that the modeling was conservative and | eft
12  accompanying requirements as -- of anew well, 12  the operating parameters the same.
13  including incorporating the results of either the 13 Q Onthe other hand, if you -- if you complete
14 current Fall-off test or revised Fall-off test, if it 14  the Fall-off test and determine a permeability less
15  wasdone, were included in that completion report and 15  than what you modeled, TCEQ demands that it be, you
16 demonstrated that the modeling as currently presented 16  know, scaled back. Isthat correct?
17 isconservative -- or remodeling presented to show a 17 A They required that | present a new pressure
18  new cone of influence and addressment of wells within 18 model, and they determined certain operating
19 that revised cone of influence of essentially -- and a 19 parameters asto be lower or more conservative as a
PO determination of the fault being either laterally a 20  result of that.
P1  pressure boundary or not. That would significantly 21 Q Buttheoveral effect of that isthat
P2 alay my concerns about this application. 22  there'slesswaste that can be disposed of -- isthat
P 3 Q Soyouwould agree that a recalculation of 23  correct -- through that well because of the lower
P4 the areareview and the cone of influence is normally 24 permeability?
P5  doneon anew well as part of the completion report. 25 A It canbelesswaste, or it could be alower
Page 1110 Page 1112
1 Isthat correct? 1  maximum surfaceinjection -- flowing injection
2 A Yes, that is-- that istypically the case. 2 pressure.
3 Q Good. Inyour experience with underground 3 Q Butif there'sless pressure, then there's
4 injection control permits that you have worked on, 4 lessgoing down. That correct? Isthat safe to say?
5 aren't TCEQ rulesin Chapter 331 incorporated into the 5 A If you don't reach your maximum wellhead
6 permit? 6  pressureswith asimilar rate, then you could
7 A | believethey are. 7 potentially inject the same amount. Y ou would just
8 Q Andsoif theruleswereto beinterpreted as 8 havea-- less of arange of wellhead pressuresto
9  requiring afull completion report on this kind of 9  work with.
10 strange animal -- the conversion of an existing well 10 Q Okay.
11  previously permitted to a new permit -- then it would 11 A Maximum -- less of a maximum wellhead
12 include all those other things -- the calculation, the 12  pressureto bump up against.
13  areaof review and the cone of influence, correct -- 13 Q Butinyour experience, based on the Fall-off
14  and anew Fall-off test? 14 tedts, if it's higher than what you modeled, the TCEQ
15 A If that were incorporated in specifically -- 15  will not let you automatically have extra pressure to
16  and not just by rule -- but the specific checklist of 16 put downthewell. Butif it'slower than what you
17  issuesthat | have brought up, | would be -- | would 17 modeled, they will require cutting back on the various
18 fed that was-- 18 aspectsthat you mentioned. Isthat correct?
19 Q More comfortable? 19 A They won't --
PO A Right. | would be more comfortable with 20 Q -- to bemore conservative?
P1  that, yes. 1 A They won't require or they will require?
D 2 Q Haveyou ever -- on any of the permits that P2 Q Let merephrase. If you do the Fall-off test
P3  youwereinvolved inin the past, have you ever 23  andthe permeability is greater -- higher than what
P4 modeled a Class | well with this low permeability? 24  you had modeled --
D5 A Yes, | have. 25 A Yes.
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1 Q --you're not automatically given the 1 questions?
2 opportunity to increase the amount of waste that 2 JUDGE WALSTON: | do.
3 you're disposing or increase pressure or put more 3 JUDGE EGAN: Okay.
4 underground. You haveto stick with what you applied 4 CLARIFYING EXAMINATION
5 for. Isthat correct? 5 BY JUDGE WALSTON:
6 A Typicaly that isthe case. 6 Q Ijust have acouple of questionsto make
7 Q Butifit'sless, if the Fall-off test 7  surel'mclear ononeitem. Asl understand, the cone
8  pressureisless, then you're required to be more 8  of influence isthe area where the pressure of the
9 conservative. Isthat correct? 9 injected waste is high enough that it's going to
10 A Typicaly you arerequired -- or they -- the 10  overcome-- | think we talked about amud plug,
11 TCEQ will require you to change some of your operating {11  correct, in an abandoned well, for example?
12  parametersto stay within that new calculated 12 A Inthisapplication, a421-ps pressure
13 pressure. 13  increasewithin the injection reservoir -- 421 or
14 Q And based on your Fall-off tests, if it's 14 larger -- was calculated to displace a
15 lessthan what you had originally calculated or 15  9-pound-per-gallon mud plug in an old abandoned
16 modeled, aren't you also required to change and adjust 16  boreholethat had 9-pound-per-gallon mud filling it,
17  your areaof review and cone of influence? 17  minus 50 feet of drawback from the surface.
18 A You would have to change -- recal culate your 18 Q Wadl, and my questionto youis. Do you
19  coneof influence. If it did not exceed 19 agreethat it isareasonable assumption that one of
PO two-and-a-half miles, you would not have to change P20  these abandoned wells is going to have a nine-pound
P1  your area of review. 21 mudpluginit?
D2 Q Gotcha 2 A Most of the wells that were plugged in -- |
P 3 JUDGE WALSTON: Mr. Williams, | think ?3  believein the early years of the production of this
P4 you said if the pressureisless, | assume meant if 24  oil field were probably plugged -- or likely plugged
P5  the permeability isless-- 25  only with mud. And the more recent ones are typically
Page 1114 Page 1116
1 MR. WILLIAMS: If the permeability -- 1  plugged with mud as well as cement plugs at various
2 yes. I'msorry. Thank you. 2 depthswithin the wellbore.
3 Q (By Mr. Williams) Have you ever had awell 3 Q Right. Sothat's a conservative assumption?
4 for any of your clients that -- for which you had to 4 A Yes, nine-pound-per-gallon mud in it filling
5  address corrective action? 5 aborehole without any other plugs of any sortisa
6 A Could you define "corrective action” for me? 6  conservative assumption.
7 Q Such asyour annua report indicating a 7 Q AndI guess my point isfor the Judges,
8 larger area-- alarger cone of influence and you 8 redligtically we don't need to worry about some open
9  would haveto go in and plug abandoned boreholes? 9  borehole without any mud or any kind of plugin it?
10 A No. Inthe annual report typically one does 10 A Weéll, asthe TCEQ assumes the most
11  not recalculate the cone of influence but provides 11 conservative caseisa-- sans any additional records
12 only theresults of the Fall-off testing. If it's 12  tothe contrary -- assumes that a borehole of which
13  included with the annual report versus included with 13 thereislimited or no plugging information is assumed
14 the mechanical integrity test and report, either way 14 tohavethat conservative situation of a
15  you would present the results of your Fall-off testing 15 nine-pound-per-gallon --
16  inapermeability value. 16 Q That'spart of the rules?
17 But you would not necessarily, unless 17 A That ispart of the guidance document for the
18 the TCEQ reviewer required it, go in and recalculate a 18 permit application as presented by the TCEQ. That
19 coneof influence. Thatis, at least in my 19  doesnot mean that there is a borehole out there that
PO experience, primarily limited to the permitting or 20  might bejust filled with brine or walked away from
P1  permit renewal process -- or the permit amendment 21  and afence post thrownintoit. But the default,
P2 process. 22  worst-case scenario is -- as allowed by the TCEQ
D3 MR. WILLIAMS: | have no other 23  guidance document is nine-pound-per-gallon mud in the
P4 questions, Your Honor. Pass the witness. 24  borehole.
P5 JUDGE EGAN: Okay. Do you have any 25 JUDGE WALSTON: Thank you.
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1 JUDGE EGAN: Anything else? 1 meet Class| permitting standards.
2 JUDGE WALSTON: No. 2 Q Areyou familiar with the term "workover"?
3 JUDGE EGAN: Mr. Hill, any redirect? 3 A Yes | am.
4 MR. HILL: | do have some redirect, Y our 4 Q Canyou explain what that means?
5  Honor. 5 A A workover of awell can be due to severa
6 REDIRECT EXAMINATION 6 reasons. You can lose mechanical integrity of the
7 BY MR.HILL: 7  well dueto either acasing or tubing leak. Or you
8 Q Mr. Grant, could you explain what awell 8  could -- and that would be -- then you would have to
9 conversionis? 9  takethe well apart, meaning take the tubing and/or
10 A A well conversion from -- there's many kinds 10  packer potentially out and either put in new tubing or
11  of well conversions-- conversion from a oil well to a 11  pack or maybe put in a casing patch, and then put the
12 gaswell to -- from agas well to an oil well, from 12  well back together.
13  either one of either of those to a salt water disposal 13 Or an additional type of workover might
14  well. There'seven the possibility of conversion of 14  beto clean out sand in the bottom of the borehole to
15 anoil and gaswell or adry hole which has casing in 15  open and cover up perforations. There's many kinds of
16 ittoaClassl injection well, although that is 16  workovers, many kinds of remediations of wells for
17  fairly uncommon. 17  various and sundry reasons that occur.
18 Q Do you know if what TexCom proposesto do 18 Q What about adding perforations to an existing
19  with WDW-315 would be considered to beaconversion 19 well?
PO under your understanding of what that term means? 20 A Typically adding perforations to an existing
P 1 A No, I think it would be essentially a Class | 21  well would be considered aworkover and a workover
P2 wadll drilled and abandoned that another operator 22  report would have to befiled.
P3  wishesto take asa-- to permit asanew Class| 23 Q Okay. And can you explain what aworkover
P4 injection well. 24  report consists of, based on your experience?
P5 Q Thepoint of my question was whether or not 25 A Based on my experience, adaily chronology of
Page 1118 Page 1120
1  you believe that whatever rules might exist in TCEQ 1 theactions performed on that well would be provided
2 rulesthat deal with well conversions, whether or not 2 inareport, aswell asasummary of the additional
3 based on your professional experience you would expect 3  perforations and those depths of those additional
4 thoserulesto apply to thiswell in this set of 4  perforations and what potential stimulation of those
5  circumstances? 5 perforations might occur, and also a discussion of
6 A Any well, whether it was drilled asaClass | 6  the--if thetubing or -- if the tubing is removed to
7 or some other format, would have to meet Class | 7 dothat, the results of mechanical integrity testing
8  construction and permitting standards prior to 8  after thewell is put back together again would be
9  issuance of the permit and/or beginning of operations. 9  included in that workover report.
10 Q Soyou don't believe that the conversion 10 Q What about an injection Fall-off test?
11  ruleswould apply to thiswell in this case? 11 JUDGE EGAN: I'm sorry, | couldn't hear
12 A I'mnot sure what you're talking about when 12  you.
13  you say conversion rules. 13 MR. HILL: | apologize, Y our Honor.
14 Q Weéll, to be honest with you, in al candor, 14 Q (By Mr. Hill) What about an injection
15 I'mnot sure what I'm talking about either, but | know 15 Fal-off test? Isthat typically part of aworkover
16  Mr. Williams had mentioned the issue of conversionand {16 report?
17 | wascuriousto know if you thought that thiswell 17 A Tothe best of my knowledgeit is not
18  might potentialy qualify as awell conversion under 18 typicaly required for areperforating of an injection
19 TCEQrules? 19  well. Operators might doit, but it'snot a
PO A | believewhat -- and | can't speak for 20  requirement that a Fall-off test be performed.
P1  Mr. Williams, but | believe when he's talking about 1 Q Do you have accessto Volume 10 of the TexCom
P2 conversion, he's talking about a conversion of some 22  exhibits submitted as part of the prefiled testimony?
P3  other well typeto aClass| injection well, and that 23  Specifically I'mreferring to Exhibit 21, which, if |
P4 would be ageneric term of conversion. However, that 24  understand, this particular exhibit correctly, itis
P5  conversion of the well would require that that well 25  part of aresponse by TexCom for one of the -- one of
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1 the NODs submitted by TCEQ. But my question, though, 1  andyour understanding of how the UIC program
2 isspecificaly related to Exhibit 21, Page 21 of 47, 2 operates, isthere any -- do you have any
3 if | could draw your attention to that page. 3 understanding at all whether or not even if aFall-off
4 A | haveit. 4 test was conducted, say, voluntarily by TexCom, that
5 Q If youwould draw your attention to the first 5 TCEQ would be required to review that Fall-off test as
6  paragraph on the page, under that -- under the Table 6  though it were part of a completion report -- meaning
7  6-7. And specificaly I'm looking at the 7  that the cone of influence that was calculated by
8  second-to-the-last-sentence of the paragraph. Let me 8  TexCom as part of their application would be subject
9  read that to you and make sure that -- let me know if 9  toscrutiny and potential amendment by TCEQ based on
10 | don'tread it correctly. "Once TGD," which | 10 theresultsof that Fall-off test?
11  believeisan abbreviation for TexCom Gulf Disposal, 11 A Asbest | cantell, there's no requirement in
12 "receivestheir permit for operation, the well will be 12  the permit at this point to that effect.
13  reperforated in more favorable portions of the 13 Q Let meask you, if you wouldn't mind, to take
14  injection zone as described in Section 6-A.12." 14  acouple of minutes with meto help maybe explain a
15 Isthere any indication in that 15 little bit about what's going on with TexCom's
16  statement whether or not -- particularly when TexCom 16 proposa with respect to the lower Cockfield
17  proposes to conduct the additional perforations that 17 specificaly, I'd like to have your help in describing
18  they propose as part of their application for WDW-4107? 18 thedifference between the current perforated interval
19 A No, it is stated that the well will be 19 of WDW-315 and the proposed injection interval that
PO reperforated, but it is not stated as to when. 20  TexCom describesin their application. Can you
D1 Q Sodoyou understand in reading this 21  define, interms of depths the current proposed
P2  sentence -- certainly | don't intend to put any words 22  injection interval that TexCom proposes to inject into
3 inyour mouth -- that TexCom proposes to add 23  aspart of their application?
P4 perforations after they receive their permit, but is 24 A 1can. I'll havetolook in-- to get the
P5  there any particular indication there in whether or 25  exact depths|I'll haveto look in some of their
Page 1122 Page 1124
1 not they commit to complete those perforations before 1  documentsto do that.
2 thewell isactualy put into production or before the 2 Q Okay. Do you have the documentsin front of
3 well becomes operational ? 3 you? Orif | wereto give you the depths would you be
4 A Thereisno indication of the time frame that 4 ableto discern whether or not those are accurate?
5  that will occur. 5 A If -
6 Q Sowhen the applicant asks whether or not the 6 Q Letmeaskyou--
7 application is boot-strapped, so to speak, into the 7 A | can find the document.
8  termsof the draft permit itself, and | by no means 8 Q Isityour understanding that the top of the
9  intend to suggest that this particular sentence 9  proposed injection interval of TexCom is-- begins at
10 reflects TexCom's entire position -- there may be a 10  thedepth of 6,045 feet?
11  more detailed presentation of their plansin this 11 A | believethat is correct.
12  application that | haven't found. 12 Q Andisit your understanding that the bottom
13 But based on your reading of this 13  of the proposed injection interval of TexCom
14 particular indication of their proposal, isthere 14  terminates at a depth of 6,390 feet?
15  anything that leads you to believe that TexCom would 15 A That iscorrect.
16  berequired, if the draft permits were issued as they 16 Q Andjust to make sure we can correlate all
17  are proposed today for WDW 410, that they would be 17 ourdata, isthat also your understanding of the depth
18  required to conduct -- or rather that they would be 18  of thelower Cockfield formation at WDW-315?
19  required to add additional perforations into the sands 19 A Yes
PO that they considered to be more favorable and that 20 Q Okay. So within that depth of 6,045 feet
P1  they berequired to do that before operation and to 21  down to 6,390 feet, do you recall whether or not
P2 conduct Fall-off tests before operation? 22  WDW-315is perforated or -- we know it's perforated
D3 A No, not that they would have to perforate 23  withinthat zone. Do you recall the zonethat itis
P4 immediately. 24  perforated in within those depths?
P5 Q And based on your understanding of TCEQ rules 25 A | would haveto look that up. It'sinthis
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1  document here. 1 that the previous operator-owner of the well decided
2 Q Doyou havethat data available to you? 2 topeforateinto. Isthat correct?
3 A Notimmediately. I'll haveto look for it. 3 A That iscorrect, of the overall perforated
4 Q Let'sseeif | can speed thisaong and ask 4  interval. And| believe as stated in the application,
5 if | weretotell you that the current perforated 5 100 feet of net sand were perforated.
6 interval begins at a depth of 6,184 feet, does that 6 Q Okay. And can you explain your understanding
7 sound accurate to you? 7  of what TexCom proposes to do with WDW -- what would
8 A | believethat isthe correct number. 8  beWDW-410 with respect to the perforated interval ?
9 MR. RILEY: You know, Judge, | don't 9 A Intheapplication TexCom indicates that they
10 mind alittle leading, and | certainly don't object to 10  intend to perforate an additional 45 feet of sand --
11  speeding thingsalong. But essentialy Mr. Hill is 11  net sand within the lower Cockfield injection
12 testifying for the witness, not asking questions and 12 interval, and to reperforate some of their currently
13  getting answers. 13  perforated interval to bring the total net perforated
14 JUDGE EGAN: If you believe the figures 14 interval up to amaximum for the net available sand
15 areincorrect, make your objection. But at this 15  with that -- within that interval and bring it up to
16  point, | think it's beneficial to speed things aong. 16  145feet.
17 MR. RILEY: | understand. 17 Q Soif I understand your testimony correctly,
18 MR. HILL: Obvioudly, Your Honor and 18 the proposa would beto -- well, let me ask you --
19  Mr. Riley, | fully expect that Mr. Grant's testimony 19  would the proposal be to abandon the current 100 feet
PO will be subject to cross-examination as appropriate. 20  of perforated interval and find 145 feet of sand
P1 MR. RILEY: Wéll, it would just be 21  somewhere else? Or would the proposal be to
P2 helpful for it to be his testimony unless you want to 22 incorporate that current 100 feet of sands, along with
P3  takethe stand, but -- 23  45feet of additiona sandsin the lower Cockfield?
P4 JUDGE EGAN: 1 think that he made it 24 A It would beto add an additional 45 feet of
P5  red clear that he'd have to look it up and Mr. Hill 25  sand perforated and to reperforate some of the -- or
Page 1126 Page 1128
1 istrying to refresh his memory asto whether or not 1 possibly al of the 100 feet that is-- of net sand
2 those numbers are correct. If you believe they're 2 thatiscurrently perforated.
3 incorrect, let me know. But otherwise, we're getting 3 Q Andaswe've discussed -- and sounds like
4 closeto the end of the day and if we can finish with 4 fully fleshed out -- afollow-up test has already been
5 thiswitnessit would be beneficial. 5  conducted on that 100 feet of perforated sand. Is
6 MR. RILEY: I'm fully on board with 6  that correct?
7 that. 7 A Aspresented in the original 315 completion
8 Q (By Mr. Hill) If I weretotell you that the 8  report and as noted in the TexCom application. That
9  peforation of the current -- or the current 9 iscorrect.
10 perforated interval terminates at a depth of 6,372 10 Q Andwhat was -- and what did the results of
11 feel, doesthat sound correct to you? 11 thatinjection Fall-off test tell uswith respect to
12 A Yes, it does. 12  the permeability of those 100 feet of sandsthat are
13 Q And do you remember in your review of the 13 currently perforated in WDW-3157?
14  TexCom application, within that 188 feet of current 14 A Itindicated that the net average
15 perforated interval, the total extent of sands that 15 permeability of that hundred feet of perforated sand
16 are perforated into WDW-3157? 16 is81millidarcies.
17 A | believe the application states that 17 Q You speak to average. Can you explain a
18 100 feet of sand -- of the sand reservoir are 18 little bit about that -- your use of that qualifier?
19 perforated -- of net sand reservoir. 19 A TheFall-off test analyzes the entire section
PO JUDGE EGAN: I'm sorry, what was it? 20  or perforated interval of the reservoir that is open
D1 WITNESS GRANT: Of the net sand 21  toreceiveflow during that test. And so, therefore,
P2 reservoir. 22  theresults of the Fall-off test are an average for
D3 Q (By Mr. Hill) So that means out of the 23  that entire hundred feet.
P4 188 feet of perforated interval, theres only P4 JUDGE EGAN: | may be confused. Wasn't
P5  available 100 feet of sands to be perforated into, or 25 the perforation greater than 100 feet? The hundred

64 (Pages 1125 to 1128)

MONDAY, DECEMBER 17, 2007
VOLUME 4



HEARI NG ON

SOAH DOCKET NO. 582-07-2673

THE MERI TS
TCEQ DOCKET NO. 2007-0204- \WW

Page 1129 Page 1131
1 feet wasjust of the sand? 1 provide an average for the entire interval of 500
2 WITNESS GRANT: No, an overal 2 millidarcies.
3  peforated interval is noted of about -- from atop to 3 Q Now, we do have some data on the permeability
4 abottom of 188 feet. However, best as| can tell 4  of at least portions of the strata that's not yet
5  from therecords, that was -- 188 feet was selectively 5 perforated into but is part of the lower Cockfield, do
6 perforated at various depths across the sands present 6 wenot?
7 inthat 188 feet. Andsoa-- 7 A Yes, we have a 14-foot core that was taken
8 JUDGE EGAN: Okay. 8  during the drilling of 315 through one sand in the
9 WITNESS GRANT: -- net perforated 9  upper portion of the lower Cockfield, whichis
10 interval was 100 feet, not 188 feet. 10  above-- about 100 feet above the currently-perforated
11 JUDGE EGAN: | understand. Thank you. 11 interval.
12 JUDGE WALSTON: Mr. Hill, just so I'm 12 Q Andif you recall, was atest conducted to
13  clear and the record is clear, when you started this 13  determinethe potential or the permeability of those
14 line of questioning -- maybe I'm hearing things -- | 14  sandsthat were bored?
15  wrote down WDW-410, but this has all been related to 15 A Plugsout of that 14 feet of core probably
16 theexisting well, WDW-315. 16  on-- 2-inch plugs were drilled out of -- five 2-inch
17 MR. HILL: | apologizefor the 17  plugsweredrilled out of that 14 feet and submitted
18  confusion, Your Honor. If | understand the 18 toapetrophysical laboratory for analysis of
19  application correctly, the existing well asit exists 19  permeability and porosity, and the results of those
PO today at onetime was permitted by TCEQ asWDW-315. 20  analyses are included in the completion report for
P1  That particular well, if these draft permits are 21  315.
P2 issued, will be recognized by TCEQ as WDW-410. 2 Q Do you recall what the results of those tests
D3 JUDGE WALSTON: Okay. 23  suggested?
P4 MR. HILL: Sothereisan interchange 24 A They provided arange of permeabilities of
PS5  there, and | apologize for the confusion. 25  over 800 millidarcies to approximately 6 millidarcies
Page 1130 Page 1132
1 JUDGE WALSTON: Okay. 1 with, I think, an average of those five cores of
2 Q (By Mr. Hill) The applicant has suggested 2 approximately 390 millidarcies as stated in the core
3 that the permeability -- the applicant has suggested 3  anaysisreport.
4 that they anticipate the average permesability of the 4 Q Do you have Volume 9 of the TexCom prefiled
5 entirelower Cockfield -- that isal of the 145 feet 5 testimony available to you?
6  of available sands acceptable to receive injected 6 A Yes | do.
7 waste is somewhere around -- well, is 500 7 Q Would you turn your attention to TexCom
8  millidarcies. Isthat correct? 8  Exhibit 11, specifically Page 146 of 270?
9 A Yes. 9 MR. RILEY: I'm sorry, what page
10 Q Canyou explain why you believe, based on -- 10  counse?
11 let metake astep back. You put alot of importance 11 MR. HILL: 146 of 270.
12  on the datafrom the current 100 feet of perforated 12 A Yes, | haveit.
13  sands, do you not? 13 Q Could you explain what -- what the data on
14 A Yes, | believeit isrepresentative of the 14 thispage--
15 perforated reservoir at thistime. 15 JUDGE WALSTON: Give us second --
16 Q Okay. How -- can you explain then, based on 16 MR. HILL: Sorry.
17  that information, why you believe 500 millidarciesis 17 JUDGE EGAN: Exhibit 11?
18  anunrealistic expectation of what that -- the 18 JUDGE WALSTON: Go ahead.
19  permeability of those 145 feet of sandswould likely 19 Q (By Mr. Hill) When you were referring to the
PO be? 20  ranges of the core samples taken, isthisthe
D1 A Waéll, to get -- to add an additional 45 feet 21  information you were referring to?
P2 of perforation of sand to get a maximum reservoir P2 A Yes, itwas.
P3  thicknessin theinjectioninterval of 145 feet, one 23 Q Couldyou specifically point us -- there's
P4 would have to have a permeability of the remaining 24  several columns of information here. Could you point
P5 45 feet exceed something like 1400 millidarcies to 25 istothe columnsthat you're referring to?
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1 A There are two subcolumns under the 1 pressureincrease of 421 psi of approximately, |
2 permeability millidarcies column. And there arefive 2 believe, 3170-a-foot radius from the injection well
3  sample depthsto the left of that showing the depths 3  from315.
4 a which the core plugs were taken and the results of 4 The second one -- in which case the
5  permeability analyses. 5 fault to the south is considered a no-flow boundary --
6 The permeability istypicaly -- in this 6 hasa-- hasaradius of the cone of influence
7  form of analysis -- run using air to flow through the 7  directly to the north of something like 2.7 miles.
8  coreand then a correction factor for liquid, whichis 8 Q Wadl, let's-- do you have your prefiled
9 aKlinkenberg correction factor is applied to those 9  testimony in front of you?
10  results, which typically is more reflective of the 10 A ldo.
11  conditions of therock when fluid is -- as you would 11 Q Canyou flip expediently to the pressure
12  haveinanatura subsurface environment. And those 12  modelsthat you conducted and let us know where you're
13  permeabilities for those five depths are noted on the 13  looking with respect to prefiled testimony?
14  Klinkenberg 2000 psi column. 14 A Inmy prefiled testimony, Exhibits 12 and 13
15 Q Based on this particular set of data and 15  have my two scenarios of pressure modeling. And 12 is
16  based on your understanding of the sand and shale 16 alateraly-transmissive fault in which the cone of
17  composition of the lower Cockfield and based on your 17 influenceis-- al the way to the bottom of the table
18  understanding of the results of the Fall-off testing 18 there-- it hasadistance of 3170 feet from the
19  that was taken on WDW-315, do you haveany reasonto 19  injection well.
PO believe that the 45 feet of remaining sandsin the 20 Q Okay.
P1  lower Cockfield will have a permeability in excess of 21 A The second scenario in which the fault is
P2 1400 millidarcies once tested? 22  considered ano-flow boundary has a cone of influence
P 3 A It'sunlikely in that the results of this 23  directly to the north of approximately 14,300 feet
P4 coreanalysis do not provide any analysis showing that 24  fromtheinjection well. This cone of influence would
PS5  high apermeability value. 2?5  necessarily be expanded a greater distance as one
Page 1134 Page 1136
1 Q Sol'll ask: Isit possible that those sands 1  moved lateraly along the fault due to the fact that
2 could be very clean sands, it could have avery high 2 therewould be no pressure dissipation south of the
3 permeability, so that the average permeability of the 3 fault.
4 entireinjection interval would be 500 millidarcies? 4 So although | did not calculateit, it
5 A Itispossible, but based upon the data here 5 would have a-- kind of a squashed moon shape and
6 it'sextremely unlikely. 6  would be further out to the west and east along the
7 Q Okay. Now, of course, the bottom lineis-- 7 faultline.
8  iswhether or not the 500-millidarcy assumption used 8 Q Based on-- and let's make the record
9 by the applicant in their pressure modeling in their 9  clear -- theinput values you used for these models
10 applicationisa-- afigurethat is sufficiently 10  werewhat with respect to permeability and thickness?
11  conservative to be adequately protective of human 11 A | wastrying to match the BOAST model as best
12  health and the environment, and my question is do you 12 | couldand using only the difference of permeability
13  believethat the 500-millidarcy figure isthat 13 ascompared to the applicant's model, and issues of
14  conservative figure? 14  transmissivity or pressure boundary of the fault to
15 A No, | donot. 15 thesouth -- the fault to the south acting asa
16 Q Okay. Let metakeastep back. You rantwo 16 no-flow boundary.
17  models on your own as part of your review of this 17 Q For the purposes of modelinginaClass| UIC
18 application. Isn't that correct? 18 application, based on your experience with putting
19 A Thatiscorrect. 19  these applications together, which do you believe,
PO Q Canyou explain -- without going into a 20  based on all the datathat you have available to you
P1  tremendous amount of detail -- can you explain the 21  inthisapplication, to be the more conservative value
P2 differencesin the cones of influence, with respect to 22 with respect to the anticipated permeability of the
P3  each model, meaning differencesin feet fromwellbore? 23 injection reservoir proposed by TexCom, 500
D 4 A Thefirst -- or one of the modelshas a 24 millidarcies or 81 millidarcies?
P5  resultant cone of influence which is defined by a 25 A | believe 81 millidarciesis amore
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1 conservative vaue. 1 completion report?
2 Q And for purposes of that same modeling for 2 A Typically thereis no preset distance that --
3  thesametype of application, which do you believe to 3 for aradius of investigation that one would have to
4 beamore conservative value with respect to modeling, 4 runthe Fall-off test for. So typically a Fall-off
5 a-- considering the fault 4400 feet to the south of 5  test would be run long enough until you got into a
6 315to belateraly transmissive or laterally sealing? 6 radial flow period and then the Fall-off test ended
7 A Lateraly sedling. 7 onceyoureinaradia flow period. Thiskind of a
8 Q Let meask you again, Mr. Grant, whether or 8  test would be extended out atime frame to necessarily
9  notyou believe, if these draft permits were issued 9  reach aradius of investigation past the distance of
10 today, that TexCom would be required to conduct any of {10  thefault to the south.
11 the perforations -- and certainly whether or not they 11 MR. HILL: | have no further questions,
12  would berequired to subject any of that additional 12  Your Honor.
13  work to Fall-off testing -- and have all that work be 13 JUDGE EGAN: Okay. Mr. Walker?
14 subject to scrutiny of TCEQ before that well WDW-410 14 MR. WALKER: No questions, Y our Honor.
15  could be put into operation? 15 JUDGE EGAN: Mr. Forsberg?
16 A No, | do not believe that those safeguards 16 MR. FORSBERG: | have no questions, Y our
17 arein place asthe permit is currently written -- as 17  Honor.
18  thisdraft permit is currently written. 18 JUDGE EGAN: Ms. Callins?
19 MR. HILL: One second, Y our Honor. 19 MS. COLLINS: No questions.
PO Q Onelast question, Mr. Grant. Can you please 20 JUDGE EGAN: Mr. Riley?
P1  explain, in assimple terms as you can come up with, 21 MR. RILEY: Just afew, and I'll try to
P2 what type of Fall-off test would be required to allow 22  bevery quick.
P3  usto know, with some degree of reliability, whether 23 JUDGE EGAN: That's okay.
P4 or not the fault to the south is laterally sealing? 4
P5 A A Fal-off test under the either current or 25
Page 1138 Page 1140
1  additiona perforated conditions should be run long 1 RECROSS-EXAMINATION
2 enough so that any pressure boundary or no-flow 2 BY MR.RILEY:
3 boundary located to the south at the fault some 3 Q Mr. Grant, did anything that Mr. Hill asked
4 4400 feet away would show up in the data-- in the 4 you about change your opinion that with a Fall-off
5 anaysisof that data. And that can be calculated 5 test demonstrating an average permeability of 500
6  while-- prior to the test based upon an estimated 6  millidarcies and aradius of investigation out beyond
7 permeability. 7  thefault would relieve your concerns regarding the
8 And it can be confirmed during the test 8  review of this application?
9  beforethetest isover by doing analyses of the data 9 A  If those things -- what were the two things
10  asgathered to that point and looking for indications 10 again?
11  of boundaries or not. And determinations can be run 11 Q Reperforation of the well, which we've been
12  asthe Fal-off test isin progress from the data as 12 referring to interchangeably as WDW-315 and WDW-410,
13  gathered what your radius of investigationis. And a 13  those are the same well, correct?
14  radius of investigation for the Fall-off test should 14 A Yes, that is correct.
15  extend beyond 4400 feet, not just to it, but some 15 Q Soif that was reperforated as proposed in
16  distance beyond it to confirm or disprove whether a 16  the TexCom application, and a Fall-off test was done
17  no-flow boundary or some other kind of abarrier is 17  that had aradius of investigation out beyond the
18  present for that location. 18  fault to the southeast, the 4400-foot away fault --
19 Q Andjust asaquick follow-up, how much of 19  say theradius of investigation went out 4600 feet,
PO more of an undertaking would that test be -- that 20  would it relieve any concern you haveif it proved two
P1  particular breadth of a Fall-off test be -- how much 21  things-- one, that the permesability was greater than
P2 more of an undertaking would that be over and above 22 500 millidarcies and, two, that there was no boundary
P3  what you would normally berequired to do under TCEQ 23  determined by the Fall-off test at 4400 feet?
P4 rulesasif thiswere abrand new well and you were 24 A Yes, that would alleviate many of my
P5  constructing a Fall-off test for the purposes of a 25  concerns. What | would -- | would think would be
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1 appropriate would be not -- since we don't the exact 1 perforated in that 188 feet interval.
2 location of fault -- would not necessarily to take it 2 Q Okay. Soif | took -- again just for
3 anadditional 200 feet past but, say, potentially a 3 purposes of clarity -- 188 feet and the first 2 feet |
4 thousand feet past 4400 feet. And that would entail 4  perforate, that's 2, correct?
5  just running the fault injection period of thetestin 5 A Yeah,if it'sin -- if we're counting towards
6 theFall-off period longer. 6 the100 feet, it would have to be 2 feet in a sand.
7 Q Andthose -- that is achievable with the 7 Q That'sright. So| perforate 2 feetina
8  Fal-off test? In other words, that distanceis 8  sand, then go down -- in other words, it'sa
9  something that can commonly -- or is commonly 9  cumulativetotal, and it totalsto anet of 100 feet.
10 investigated by a Fall-off test. Isthat correct? 10 A Yes. Andl don't know from the records
11 A Yes, ther€'s -- there are numerous Fall-off 11  whether it was-- | believe it was selective
12  tests, depending upon the permeability, of course, and 12  perforations across sands to come up with 100 feet. |
13  thethicknessto where you would get distances out 8, 13 don't believe the entire 188 feet, which includes many
14 10,000 feet of investigation depending upon the length 14  shales, wasentirely -- that interval was perforated.
15 of thetest. 15 Q Okay. Istherea-- and I'm going to use
16 Q Allright. Let'sgo back just quickly now to 16 termsthat | only basicaly understand. Istherea
17 theterminology used in redirect examination. There's 17  number of shots-per-foot that is standard in the
18  something called the injection zone, correct? And 18 industry for aperforation?
19  that isthefull interval as described in the TexCom 19 A I'm not a petroleum engineer, but to my
PO application for the lower Cockfield, correct? 20  experienceit istypically somewhere between 2 to 4
P1 A No, theinjection zone is the upper, middie 21  shots per foot, depending upon your perforating guns.
P2 and lower Cockfield. P2 Q Okay. If the current well were perforated at
P 3 Q Okay. Butinterms of the sand, you're 23 2 shots-per-foot and the intention is to perforate it
P4 correct. I'm sorry. Interms of the sand that we're 24  at 4 dots per foot, would you agree that that could
PS5  talking about, we're talking about the lower Cockfield 25  increase the permeability in the well, assuming
Page 1142 Page 1144
1 anditsthicknessin the area of WDW -- I'll use 1 nothing else?
2 310-- 2 A No -- are you talking about reperforating a
3 A 315 3 gpecific sand and then changing the permeability of
4 Q --315. I'msorry. 315. It's approximately 4 that specific sand that's already been perforated?
5  345feet. Isthat correct? 5 Q [I'msaying that within the foot -- interval
6 A The gross thickness of the injection interval 6 of afoot it seemslike there's a number of shots that
7 isapproximately that, correct. 7 arecurrently perforated. In other words, there are 2
8 Q Now, when wetak about an injection interval 8  shots-per-foot, I'm led to believe.
9  and Mr. Hill asked you some questions about the 9 A | don't have aconfirmation of that, but if
10  hundred foot of sand that is currently perforated, 10 you'resayingit's 2 shots-per-foot, I'll assume
11  we'retaking about some portion of that hundred 11 that'sthecase.
12  feet -- excuse me, of that 345 feet -- 12 Q Okay. Andif it'sincreasedto 4
13 A Thatiscorrect. 13  shots-per-foot, would that change the results of a--
14 Q Andyou indicated that's about 188 feet of 14 that fact dlone, nothing else -- change the results of
15 that 345 feet, but it is netted for the actual -- for 15 theFal-off test? Do you know?
16 theactual perforation. In other words, within that 16 A |1 donot believe so. It will open more of
17 188 feet the current well is perforated in 17 that 1foot of sand -- more holesinto it and
18  approximately 100 feet? 18 potentially, on a Fall-off test, decrease your skin.
19 A It's perforated in approximately 100 feet of 19  But there's no direct correlation to increasing your
PO sand. 20  permeability since you're still looking at the same 1
D1 Q I'msorry. Justto beclear -- | don't mean 21  foot sand whether it has 2 shots-per-foot init or 4
P2 tocut you off. | apologize. 22  shots-per-foot put init.
D3 A | suppose there might be some perforationsin 23 Q Okay.
P4 shales. But asdefined -- or as presented in the P4 A Skin being, you know, friction pressure loss
P5  TexCom application, 100 feet of sand have been 25  dueto afluid movement out of those perforations into
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1 the--intotheformation sand. 1 JUDGE EGAN: Mr. Riley, | just have a
2 Q Okay. Haveyou ever done areperforation of 2 quick question. Do you have many more questions?
3 awell increasing the number of shots-per-foot? 3  Because we haveto adjourn at 6:00.
4 A My company has. | specifically do not go out 4 MR. RILEY: We could break now and just
5 onthewell and do reperforations. But | have been 5 pick up here. | probably have 10 more minutes, but
6 involved in the preparation of reports after that has 6 I'mnot--
7 been done. 7 WITNESS GRANT: I'd rather finish up, if
8 Q Andinthose instances you've not seen any 8 possible.
9 differencein terms of permeability calculation? 9 JUDGE WALSTON: If wecangetitin
10 A Notthat | can recall. 10  about 10 minutes, but | do need to leave shortly.
11 Q Moving on, isthe average permeability a 11 MR. RILEY: | understand.
12 function of anumeric average in terms of feet of 12 JUDGE EGAN: Okay.
13 sand? Because | thought when Mr. Hill wasaskingyou (13 Q (By Mr.Riley) Let meseeif | understand.
14  questions you were correlating simply that hundred 14 Isthereany book or paper | could look to to verify
15 feet at apermeability of 81 millidarcies, and that if 15  your method of calculation in aweighted average
16  you added 45 feet to it, you calculated -- | think it 16 context to understand how you came up with your 1400
17  was 1400 millidarcies would be necessary in order to 17  millidarcie calculation?
18  bring the average up to 500 millidarcies. Isthat an 18 A It'sjust asimple calculation of weighted
19  arithmetic average? 19 averages, and | believe | have several textbooks that
PO A It'saweighted arithmetic average. In other 20  present that methodology.
P1  words, approximately 69 percent, which would be 100 21 Q Okay. The methodology, as| understand it,
P2 over 145, has a permeability of 81 millidarcies as 22  isyoutaketheleast -- or less permeable sand and
P3  based upon the Fall-off test. If the remainder- 45 23  you say that's 69 percent of the -- of the perforated
P4 out of 145 feet, that's approximately 31 percent -- 24  interval, correct?
PS5  that isthe unknown "X" and those two together, when 25 A Yeah. Maybeit'ssimpler to just break it in
Page 1146 Page 1148
1 youtake that weighted average, would have to equal 1 thirds. Inother words, you have to say you assume
2 500 millidarcies. 2 150 feet total, and two-thirds of that -- that means
3 Q But ultimately -- 3 50 feet and 50 feet have 81 millidarcies, and that
4 A Soto recalculate back to what your "X" is, 4 third third isunknown. But the three of those added
5 that weighted average -- or that average for the 5  uptogether and divided by 3 would need to equal 500
6 remaining 45 would have to be over 1400 millidarcies 6  millidarcies.
7 to makethe entire 145 feet have anet permeability of 7 Q Okay. Butagain, if I'mfollowing along, if
8 500 millidarcies. 8 | had an 800 millidarcy permeability in asand layer
9 Q Mr. Grant, wouldn't it actually be exactly 9  that | used -- or wouldn't that be the preferential
10 opposite of your calculation? Wouldn't more fluid 10  pathway under pressure for fluid? So wouldn't most of
11  exit out the more permeable sand and, therefore, be 11 thefluidin this Fall-off test exit into the more
12  inverse of what you just calculated? 12  permeable sand?
13 A No, | don't believe so. In aFall-off test, 13 A Yes, itwould. Aninitia part of the
14 if you have the entire 145 feet over the period of the 14  Fal-off test, until it starts to build up pressure,
15 time of the Fall-off test, it would be 145 feet all 15 andthen it will start to flow into other sands that
16 takeflow. You are getting a permeability value 16  haven't pressured up or that have slightly lower
17 that's calculated off of that 145 feet. If only 17  permeability but now are accepting flow.
18 20 feet of that take flow, your permeability valueis 18 So it's hard to make a judgment asto
19  going to be calculated off that 20 feet, but your flow 19 that 20-foot or whatever it iswith avery high
PO capacity, which would go into your pressure model 20  permeability taking the flow over the entire injection
P1  would have a much lower thickness at that point. It 21  period. Itismuch morelikely that the-- that ina
P2 would have ahigher permeability but alower thickness 22  virginreservoir such asthisthat over the period of
P3  sincethey're both in the denominator of the pressure 23  theFall-off or theinjection period that all the
P4 increase calculation. 1t would probably be awash. 24  sandswill take flow and an average will be gathered,
P5 Q Wadl, then -- 25  which relates to the true average of that reservoir in
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1 thelong-term to take fluid. 1  approximately?
2 Q Allright. I understand your position, and 2 A Wadll, the -- would have to be calculated
3 let me see one more time, just for absolute clarity, 3 based upon aformulaor constant -- or monitoring the
4 dll of thiswould be verified by a Fall-off test post 4  dataasit'sgathered during the injection period.
5  permitif you had -- if there was a condition that 5  But there are certain basic formulas you can use using
6  requiredit, correct? And that would answer the 6  worst-case permeabilities as to what the radius of
7 question, whether it be your method of calculation or 7 influence would be. And so that would have to be
8  Mr. Casey's method of calculation, it would be 8 calculated, but my guessisit would be anywhere from
9  addressed in a Fall-off test? 9  24to potentialy 72 hours of injection.
10 A You mean calculation related to the 10 Q The Fall-off test that was conducted on Well
11  permeability? 11 315, do you remember how long it was run?
12 Q Yes, and as we talked about the radius of 12 A | believeit wasrunfor 12 hoursat a
13  investigation of the fault to the -- 13 certainrate-- | think 3 barrels-a-minute -- which is
14 A And the determination of a no-flow boundary 14  120-some gallons-per-minute.
15  to the south, those numbers would essentially be 15 Q Anddidn't you express some concern -- a
16  determined. 16 little bit of concernin your deposition that it was
17 MR. RILEY: Thank you. No further 17  possibly not run long enough but it was run long
18  questions. 18  enough for you to accept the values. Isthat correct?
19 JUDGE EGAN: All right. Mr. Williams? 19 A Yes, it wasrun long enough to get into
PO MR. WILLIAMS: | havethree short -- | 20  radial flow to determine what the permeability of the
P1  hope-- questions, and if | can get short answers. 21  reservoir within 1500 feet was. | just, asarule of
D 2 JUDGE EGAN: If you could speak up 22  thumb, like to run injection periods on the -- on the
P3  loudly though because we've got sirens going behind 23  Fall-off testing a minimum of 24 hours just for my own
P4 us. 24  purposes.
D5 MR. WILLIAMS: Right. 25 MR. WILLIAMS: No further questions.
Page 1150 Page 1152
1 RECROSS-EXAMINATION 1 Pass
2 BY MR.WILLIAMS: 2 JUDGE EGAN: All right. Any redirect?
3 Q Mr. Grant, you testified about an instance 3 MR. HILL: No further questions, Y our
4 whereyour client reperforated one of their wells? 4 Honor.
5 A Thatiscorrect. 5 JUDGE EGAN: All right. You have no
6 Q And there was no significant change in the 6  questions-- then you're excused. Thank you very
7 Fall-off test. Isthat correct? 7 much.
8 A We'retaking about where they reperforated 8 WITNESS GRANT: Thank you.
9  the same sands they had already perforated? 9 JUDGE EGAN: Tomorrow morning -- I'm
10 Q Widl, that's -- tell me. Why did they 10  getting lost on where we're at. IsLone Star --
11  reperforate? 11 MR. HILL: We have no more witnesses,
12 A They reperforated to get more holes per foot 12  Your Honor.
13  within the sands that they had already perforated. 13 JUDGE EGAN: And do you have any more
14  Andit did not change to any substantial degree -- 14  witnesses? You're finished, Mr. Walker?
15 meaning within 5 to 10 millidarcies what the resultant 15 Mr. Forsberg -- | think we're just down
16  permeability as calculated was. 16 tostaff. Isthat correct?
17 Q Thenwhy did they doit? 17 MR. FORSBERG: | may have a couple of
18 A Because they were having problems with skin 18 just little clean-up issues, but no witnesses.
19  issuesrelated to the current perforations that they 19 JUDGE EGAN: All right. Sowelll begin
PO had and somewhat plugging of the -- of those 20  tomorrow morning with the staff's witnesses, other
P1  perforations. 21  than some clean-up right in the beginning.
D 2 Q Okay. You mentioned that the -- atest that P2 MR. RILEY: And | know Judge Walston
P3  would detect the 4400-foot boundary, whether it would 23  needsto go, but just quickly what | anticipate right
P4 betransmissive or no-flow boundary, plus athousand 24  now isavery brief rebuttal. | would be surprised if
P5  feet beyond it needed to be long enough. How long, 25 it lasts more than two or three hours. And that
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1 redly largely depends on cross-examination.
2 Aswe talked about, | will attempt to
3 filethedirect of the rebuttal as prefiled rebuttal .
4 | don't haveit together now, so | can't offer it
5  probably more than a couple of hours before | actually
6 finishit.
7 JUDGE EGAN: Okay. Then we're adjourned
8  until tomorrow morning at nine o'clock.
9 (Proceedings recessed at 6:01 p.m.)
10
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